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PREFACE ' 


The major diseases of lea in Nonh-casi India have beei?*d^'.’tbed in the past in 
various IT. A. Memoranda and also in the lock la i Tea Encyclopaedia Serials, and re- 
vised control measures ha\e been recommended from time to time in the latter as new 
data became available. However, there h:-N been an increasinit demand amonust 
many Tea Planters, especially the young assistants and trainees for such otlice. for non- 
technical descriptions of the important root, stem and leaf diseases of te-' and 
its ancillary crops to be embodied in one single publication containing good, coloured 
illustrations. While the former docs not present unsurmoun table dilliculties, the pre- 
sent day limitations in producing good, coloured plates in this country arc many, more 
so when the liner details resulting from the elfect of the diseases on dilferent organs ot* 
the host plant are to be clearlv reproduced without creating confusion with simi- 
lar features of less importance. 

This hand-book is intended to ser\e as a brief, praciieal guide to ilie planting 
community in North-east India in the identification of the commoner tea diseases and 
also in adopting suitable control measures according to the latest recommendations 
made by locklai. The diseiise symptoms have been recorded from the practical ex- 
perience of the author and his predecessors, extending t>ver a few^ decades. Attempts 
have been made to illustrate the difference in leading diagnostic symptoms bet- 
ween some important diseases and organisms of less importance (iv:. (1) Ncctria an.' 
Asclicrsonia, Red rust and Sfilhum nanum) by means of coloured drawings. E'./i de- 
tailed information on the control of important diseases the reader is referred to the 
Tocklai Encyclopaedia Serials which of course undergo revision from lime to lime in 
the light of new experience. 

I am indebted to Mr. H. Ferguson, the Director. Mr. P. M. Glover, the Senior 
.Advisory Officer. Assam, and Dr. V. Agnihoihrudu. the Asst. Mycologist for critical- 
ly reading the manuscript and for olfering me their valuable suggestions. My thanks' 
are due to Dr. Agnihothrudu also for preparing the index a very laborious task, to 
Mr. P. C. Dowerah for the drawings, to Mr. F, P. Gee for coloured photographs 
and to the members of my stuff from whom I received much help. 


Tocklai. 

1960. 


K. C. Sarmah. 
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Chapter One 


INTRODUCTION 


The lea bush like any othei living plain is suseeplihle lo allaeks by di- 
seases. more so as ii has been forced lo grow, under varying cl i malic and stiil condi jions 
remote from its natural environment, f or the henelit of mankind it has also br .ii sub- 
jected to various cultural treaimenis which are widely at variance with ils natural con- 
ditions of growth 

The practice of tea cultivation, which necessitates the growing of a perennial, 
crop in a pure stand extending over a period of about 40 to 1(X) years and over a vast 
area a Herds a happy iuiniing ground bir pests and diseases ol' all kinds. 

Diseases of the lea bush and its ancillary crops may be caused by one or more 
of several agencies viz.. (I) vegetable organisms, such as fungi, algae and bacteria. (2) 
animal parasites. (3) adverse conditions of soil and climate. (4) mechanical damage and 
(5} virus. 

In the following pages the important diseases caused by the above agencies, ex- 
cept insect parasites, are dealt with in a more or less concise manner, Detailed data 
will he found in the publications listed at the end of each section. 


DISEASES RELAIED WH II VECiEIABEE ORCiANISMS 

Vegetable organisms responsible for the disease of higher plains are (a) fupgi 
(b) algae and (c) bacteria. Of these, the first two arc known to cause diseases on tea. 
while the third (bacteria) is so far unknown lo do so, I'ungi alone account for au the 
recognised tea diseases caused by vegclable organisms except one. of which, the causal 
agent is an alga. 


FUNGI 

Fungi are living organisms of a very low order in the vegetable kingdom. 
Unlike higher plants, they are devoid of the green colouring matter chlorophyll prin- 
cipally concerned in photosynthesis. They do not have well difTercntialcd organs 
such as roots, stems, leaves and flowers as in higher plants. Instead, the^ir vegetative 



2 


portion, which is knowp as the mycelium, is comprised of extremely line, microscopic, 
thread-like filaments (hyphae). ’ 

Higher plants, with the help of the chlorophyll and sun-light make use ot carbon 
dlc^xide from the atmosphere, and chemical substances obtained from the soil through 
the roots to build up the plant material. Fungi being devoid of this important subs- 
tance chlorophyll are incapable of manufacturing their own food. Their growth and 

existence must always depend on organic matter, either dead or ali\c. 

* 

Fungi arc eUher parasitic deriving their nourishment at the expense of living 
plants or animals or saprophytic growing only on dead matter. There are. how- 
ever. some facultative parasites which can live both as saprophytes and parasites. All 
these types are met with on the tea bush and they are here dealt with according to their 
influence on the health and growth of the plant. Saprophytes are not only harmless 
biK irr many cases beneficial. It is some .)f these saprophytic fungi and some soil bac- 
teria that digest the dead organic matter and help in the process of converting dead 
woo v materials, leaves etc., to humus which is so essential for improving soil fertility: 
in otlK.' words making better food substances available for their benefactors 
the higher plants, r 

Diseases of lea have been divided into two groups viz. primary diseases which 
can cause death of healthy tissues or bushes even under the best of conditions, and se- 
condary diseases wliich can be harmful if the health of the bushes is impaired by some 
other cause 

In tea and its associated crops those organisms which cause the primary as well 
as secondary diseases arc facultative parasites. A few epiphytic fungi, growing super- 
ficially and thus not directly harmful to the tea hush, have also been included in the 
second group. 


DISSKMINAIION OF FUNGI AND MODE OF INFECTION 

ITingi usually reproduce by means of tiny, microscopic structures known 
as spores, which function almost like seeds of higher plants. These spores are produc- 
ed in thousands on a small spot about the size of a pin-l*icad and a fungus in the course 
of a short period of its growth may produce millions of spores. Various form.s of spo- 
res may be produced, by one species of fungus, in relation to climatic conditions and 
suiuibility of dissemination. The spores are mostly dispersed by wind, water and to 
some extent by insects, birds, cattle, workers ( on their clothes ), implements etc. They 
do not usually remain viable for long. Most of them die out within a short time of 
their liberation. Those happening to settle on the right sort of material in a suitable 
environment germinate and give rise to the fungus. Some fungi have been found not 
to product spores on lea at all. Thread blight and Rhizoefonia are fungi of this nature. 
Such fungi arc disseminated either by means of infected material carried from place to 
place by insects, birds, other animals, wind etc. or by direct contact. 

There arc still others which, in addition to the spores, produce resting bodies 
known as scleroiia. These are lumps of ramified mycelial structures often well protec- 
ted from weather by a rind of nrotcclive tissues and varying in size from a pin point to 
a golf ball. Black rot and Rhizocionia hataticola on tea are instances of siich fungi. 
The si'lcrotia of some fungi, can remain viable for a number of years even when they 
arc subjected to desiccation. 
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In addition to the fungal diseases, there are a few caused hy other agen- 
cies. Some important instances are gisen below. 

1. Red rust ot tea is caused by an alga known as i'c/^hiifcuros /himsiiicus Karst. 

( page 44 ). This organism is a member of the same o»-der of plants which 
term a green or brick -red scum on the surface of stagiiant pools or change 
clear ualer to a green colour. 

2. Ycllouing and stunting of young nursery seedlings often followed by death 
may be caused by eeU^orms which severely damage the root system. 

Rim blight or Marginal necrosis is u condition which may be produced by a 
number ot factors as described dn page 51. 

4. Bark splitting followed by branch-canker may originate from sun-^‘ .-ich; 
medium pruning is often followed by sun-scorch. 

5. Sudden death of a large number of bushes in a group often results from lightn- 
ing damage. 

b. Girdling of the main stem by a ring ol' dead hark just at soil surface followed 
bv willing and death may occur due to faulty application of chemical manure. 

7. Brow n discolouration of the leaves and complete or partial defoliation 
of bushes may be etVected by overdose of chemical manures. Sprinkling of 
chemical manure on the foliage also causes local burning. 

X. Young plants may die out if dccentering immediately follows or comcidcN 
with a period of vigorous shoot growth. Similar may be the case with mature 
bushes medium pruned at a lime when their roots arc devoid of rcsc’vcs. 

9. Wilting and death may be clfectcd hy drought. 

10. Severe burning of lca\cs may be caused by sun-scorch, especially in poorly 
shaded areas, when the tea is exposed to lioi. strong sun followung a dull, wet 
period. 


PRIMARY FLNGAL DISKASKS OF IKA 

The following arc the important primary fungal diseases of tea occurr ng i.i N.F. 
India. Some are rare, others arc fairly common. 

Root diseases : 

(a) Brown root roi— Fames lamaoensis (Murr.) Sacc. and Irott. 

-^Fomes no.xius Corner - Common. 

(h) Charcoal slump vol—UstuIina zonal a (Lev.) Sacc. 

^ -{JstuHna thus t a (F'r.) Petrak- Very common. 



(c) Red root rol^ Horia hypofateritia (Berk.) Cooke —Not common. 

(d) Black root Rosellinia arcuata Fetch — Common in the hills. 

(c) Tarry root rot liypoxyhn asarcodes (Theiss.) Mill. 

Common in West Bengal. 

(f) Purple root rot Helkohasidium compacfuni Boedijn 
Not common. 

Stem diseases : 

(a) iVerfria Spp. Neciria cinmiharina. (Todc cx hr.) hr. and 

Ni'cirki sp. - Not common. 

(b) Roria hypohrimnca Fetch Very (T.smmon. 

(z) Thread blight Common. 

* V . 

(d) Pink disease Ikdlkularia scilmonicoior (B. & Br.) Rogers 

Coriicium salmonicofor B. & Br. Rare. 

Leaf diseases : 

(a) Black rot Conicium invi.suni Fetch and Con id uni f/icac Bernard 

Very common. 

(b) Blister blight Exohasidium rexans Masscc Common in Darjeeling. 

(c) Hotrytis sp. Rare. 


SECONDARY DISEASES OF TEA 

Amongst the secondary diseases the following are noteworthy. 

Root diseases : 

(a) Violet root rot Spliacrostilhc repens B. & Br. -Common, 

(b) Diplodki disease theobromae Pat. -Common. 

(c) Rhizoilonia haiuikola (Taub.) ^\x\.\<(zx Xfaerophomina phaseoli (Maubl.) 

Ashby Common. 

(d» Ti.orny blight A^laospora sp. — Not common. 

(c) Pork; hypohrunnea Fetch- Very common. 

(f) , Fames li^nosus (Kiotzsch) Bres. 

(g) (kwoderma luddum (l eys ex Fr.) Karst. 

(h) Ganodernw ap plana turn (Pers. ex Wallr.) Pat. 

Fames applanatus Pers. 
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)> Not (^ommon. 



Stem diseases : 


(a) Thorny blight — A^Uiospom sp. Very common in West tie n gal. 

(b) Macrophoma rheicola Pcich -Fhysalosponi rn’c/cc /(.' Fetch. 

—Not common. 

(c) Diplodia disease Bofryodiplthiui [fwohronuh’ Pal ('ommon. 

(d) Jew's ear "Auriculurici'anriculn (Hooke) Underwood 

-- Auricularia ({urictda-juddc (hr. ) Schroel. Not common. 

(c) Velvet blights (1) SepiohasiJium ho^orii'nsc Pat. ^ 

(2) .S', fhcav Bocd. and Stein, V Not common. 

(3) S. {uhcrculatuni l-ocd. and Stein. ) 

(f) Aschcr.\ofini sp, common. 

Leaf diseases : 

(a) Brown blight Glomcrclla ciniifu/aia (Stonem.) S & v. S, 

('o!/ctotri('huni camelliac Mass. Very common, 

(b) Clrey blight Pesiahzzia ffwia- Sawada Very common. 

(c) Sooty moulds (I) Capnodium sp. ^ 

(2) lAmacinula llwai" Syd. Sl Bull. V Not common. 

(3) Mefiolij sp. J 


Tea Bower disease : 

(a) Botrxtis spp. {Sclvrotiniaccac) Common. 

Some of the secondary diseases on stems and leaves are associated with insect 
attack and are superficial. 



Chapter Two 


ROOT DISEASES AND THEIR CONTROL 


PRIMARY ROOl DISEASES 


Naiu. '\of Infection 

In healthy sections of tea, where there is no previous history of root diseases, ini- 
tial infcctit>n takes place in most cases cither by means of air-borne spores t'rom some 
other source or by direct contact of roots with diseased woody material. The latter 
may be introduced into the area inadvertently through wooden fence posts, stepping 
bhicks. bridging material, chips of tire-wood dropped while carrying etc. 

Investigations carried out at Tocklai on the mode of infection of leti bushes have 
shown that some commoner root diseases arc capable of infecting healthy and living 
w ood when pure cultures on sterilised blocks of wood arc placed in direct contact w'ith the 
roots. In case of at least one primary root disease v/r. Charcoal stump rot {VstuHna 
zoticta) it has been found that bushes become severely infected when inoculated on dam- 
aged branches near the collar with spores of perithccial fructilications. 

Black root rot {RosclUnia arciuiia) is known to originate in dead matter lying 
on the ground (evidently from air-borne spores) and thence spread to healthy tea. 

Uypoxylon asurcodcs has been observed to establish itself in tea. initially through 
infection of damaged branches by means of air- bo me spores. 

Mow primary root diseases spread 

' (1) Once the diseases become established in the tea they spread by direct 

coiV'.ict through the roots to their healthy neighbours. 

(2) When uprooting diseased tea bushes or sliade trees, if choppings of aflec- 
icd wood lly olf or are throw n into the adjacent healthy tea. they can act as foci of infec- 
tion. 


(3) When uprooting dise tsed bushes some of the infected roots are left in soil, 
if roots of adjacent healthy bushes or young inlills come into contact with this infected 
materiel they develop the disease. 

Direct root contact is essential for the spread of primary root diseases. In 
addition, the fungi can remain viable on dead wood in the soil so long as the wood 
does not decay away completely. 
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Root di?>eabc fungi ma> kill one to nine huslies (according lo ihc spacing 
anck planting arrangement) at a lime in any one patch (see diagrtim on page 1!) un- 
less they spread from a diseased shade tree or more than one closely situated centre 
of infection when more deaths may be invoKed. 

Brlet descriptions of some of the more impoitani root diseases of tea are gisetl 

below. 


BROWN ROOT ROT fomes tamacensts (Murr.) Sacc. and I rott. 
femes nox/As Corner. 

(Plate 1) 

1 his disease is I'ound on all soils but ii is more common on s;yidy ones. 

It usually occurs on lea plai'.is from about 3 years upwards but younger plants 
may easily be attacked and killed in a few months if their roots happen lo come in direct 
contact with diseased material in the soil, [diseased plants die suddenly and their leaves 
remain attached for sometime, 

Roots of alVecled hushes arc encrusted wiili soil, sand and stone particles held 
lirmly by a brown mycelium, which sometimes forms sliecls with a blackish suifaec. 
The crust is ditlicull to remo\e by washing or rubbing. Brown, soft mycelium grows 
on the main stem, often as a fell, extending to a few- inches above the soil surface. A 
thin film of while lo brownish mycelium may develop, on the surface of alTcctcd woftd, 
underneath the bark. Colour of the wood is light yellow. -Irregular rings or reticula- 
tions are formed by hard brown lines in the wood. In advanced cases the soft wood 
inside the brown rings decays, giving a lioncy-comh-likc structure, 

Kructilications of the fungus are extremely rare on tea. Infection spreads more 
llirough diseased woody material than through wind-bornc spores. 

In North-east India Brown root rot has been found to attack the following 
plants besides tea Afhizzia odoratissima, Koroi {Alhizzia procera), Sau {Alhizzia 
chinensis A. siipulata). Bamboo. Arhar [Cajanus indicus), Jabaphul {Hibiscus sp.^4. 
Nahor {Mesuu ferrea). Gold mohor {f^oinciana ref^ia), Simul {/iomhax malaharicu^), 
Sal iShorca rohusia), Dadap {liryihrina spp.), Sonaru {Cassia Jislula), Ghoraneem {Media 
azedarach), K h a i r {Acacia cafcchu). S i s s o o ( Da I her^ ia sisso o). Derr is robust a and 
Semicarpus anacardium . 


CHARCOAL STUMP ROT Ustul/na zonata (Lev.) Sacc. 

Ustu/ino deusto (Fr.) Pelrak 

(Plate 2) 
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Charcoal Slump rot occurs on all soils. It is found in all the tea growing areas 
and is probably the commonest of all the primary root diseases of tea in North-^ast 
India. 


It attacks all tea from about 3 years upwards. Diseased bushes, especially the 
young ones, die suddenly and the withered leaves remain attached for sometime. Some- 
times older bushes may be dead and rotten on one side while the other side remains 
apparently healthy for a long time. 

I he furigus develops a characteristic fructification, at first while changing to 
charcoaMike, blatrk, brittle encrusialion. which is wavy on the surface. It appears on 
the bark and exposed wood at the collar region or on exposed roots. The root surface 
usually bears small, white or black, isolated, cushions or lumps. Fan-like felts of dull- 
white, silky mycelium grow on the surface of diseased wood, underneath the bark. 
Colour of the wood is dull-white, almost* normal. It is permeated by irregular, single or 
double, black bands or lines. 

I he fungus spreads (!) by contact through the roots (2) through diseased woody 
material and (3) through wind-borne spores. 

Charcoal stump rot attacks many other plants besides tea. The following hosts 
have been recorded . A feuntes moniancL Alhizzia chinensis ( A. stipuiata). Alhizzia 
falidta { A. nuf/iucuna). Alhizzia (x/orad.ssimcL Alhizzia prorcra, Perris rohusta, 
Shorca rohustcL Cassia nodosa. Lafoensia vandelliana. Cirrus dec lonana (Pomelo). Tephrosia 
iuindida and Cajanus indieus. 


RF2I) ROOT ROT Poria hypo/oter/f/o (Berk.) Cooke 
{Plate 3) 


Red root rot is tound on all soils but it is less common than Brown root rot and 
C harcoal stump rot. The disease is more prevalent in the Surma Valley than in other 
tea growing areas, it attacks all tea from about 3 years upwards. Diseased plants die 
suddenly and tlieir wiiiiered leaves remain attached for sometime. 

In the early stages of attack, the roots of tea bushes, especially of the young ones. 
Ivar White threads or cords of mycelium on the surface. Later on these cords chance 
colpur. tiise with one another or spread out at intervals to form chocolate-red to black 
sheets. I he cords and sheets arc white underneath. Roots are usually encrusted with 
soil, sand and stone particles held by these white and chocolate-red to black cords 
or sheets of mycelium, the whole thing presenting a mottled appearance of white, red 
and black A thin tilm of white mycelium may develop on the surface of diseased wood 
underneath the bark. Colour of wood is normal except in very advanced cases when 
it becomes soft and sodden. 

Lruciitications ot the tungus are extremely rare and so infection spreads mostly 
b\ direct contact with diseased material. 

In North-east India it has so far been recorded mostly on tea. Other hosts are 
ticiis spp tBor and Pcepal). Tephrosia vogelii and Crotalaria. 



\ ] I 
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r; Sole cncrusiat i(»n on ihc siirlacc on iho loTi anvi lhrcui$s arnl lilm 

I uni'ii^ I in .1 s oiiriL’ um h'o! * m iha lii-'lii 






BI.ACK root rot f?ose//»n/a circunta IVicIi 
(Pkuc 4) 
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1 his disease is touiid in all lea disuiets bui ii is more common in (he hills ihan 
in the plains, h aiiacks \OLnig as uell as maiine tea plants but it luis been rccordcVJ 
most!) on the latter. Diseased hushes die suddenK and the Nvitheicd lca\es remain 
attaclicd for sometime 


I he fungus tiirms, black, inegular. cob-uehby, adherent ccn\l:r i'»r m\celium and 
small, isolated black dots and dashes, on the la'iol surhicc. W t'nills, purplish -grey 
to black slocking of ms cel turn mas be produced on the stem to a feu inches abose the 
soil suiiace. Small, sshite to black, star-like markings accompanied bv numerous 
small black dots and dashes deselop on the suit ace o1 the wood, uiuleincaih the bark. 
The ssood ol the mot is permeated bs the latter (dots and dashes). 

I sso types ol li net ilicat ions are produced on the stem at or a little abcuc the c<.)li’ai\ 
One type (the conidial stage) is not discernihle to the naked esc, ^ 1 he second (pen- 
thccial stage) consists ot black, spherical bodies, uhicli look like grains ol'slu>l. growing 
side h\ side to form a crust, 


lilted ion spreads either through umd-borne sptires or direct com act with diseased 
material or mycelitil cords which are kmnvn to grow tVecly in the soil containing a lot 
of dead \cgctablc matter. 

I he disease has also been found to attack Alhtzzia Cnjitnus imiii ns. !\i vfh- 

ri/hf sp.. (/rcvilica tohusfa, iiuii^ioicia dosui!. Mayv^ifera iniHiit and Svmfdtx os sp. 


I.ARRN ROO'I ROr Hypoxylon asarcodes (Iheiss.) Mill. 

(Plate 5) 

This disease has been found to occur in the lea growing areas ol' West Bengal. 
Probably it is more prevalent in sods consisting of sand and gravel, ll has been recorded 
on tea in .Assam onlv m one case. 


In all instances the disease has been found to occur on mature lea bushes 
Allccted bushes die suddenly and the withered leaves remain attached for sometime. 


The fungus docs not produce any external symptoms on the alfceted robots. Ihe 
stem, from the ground level upwards to several inches, develops a black encrustation 
which is smooth, hard, effused and adherent, similar imappearance to dricdjwound paint. 
On rare occasions it produces on the stems abnormal callus growth similar in appearance 
to that caused by Macrophonui theicola. The wood of the root forms thin, darl(-black 
lines similar to those of Usiuiina zonaia and small, brownish reticulations. 

* 

Infection spreads through wind-borne spores and direct contact with diseased 
material. 
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Besides tea the fungus hus been recorded only on Alhizzia procera (Koroi). 


PURPLK ROOT ROJ Helicobosidium compactum Boedijn 
(Plate 6) 


Ihis disease is found on all soils. It usually attacks young tea ol about 1-8 years 
but il can kill bushes as old as 50 years. The disease, however, is not common. 

Diseased roots usually develop on their surface numerous, round, purplish pus- 
ilIcs about the si/e of a pin-head and also purple-brown, branched mycelial cords or 
strands which run along the surface uplo the collar region. A thick, velvety mycelial 
pud, purplish-brown, sometimes resembling the colour of stale chocolate, is produced 
)ust above the soil level often surrounding the whole stem to several inches. Colour of 
the alfected wood is pinkish. 

AlTccted plants die suddenly and then withered leaves remain attached lor some- 
time. 


Spores of the fungus are produced on the velvety pad at the collar. Infection 
spreads through contact with diseased materia! as well as wind-borne spores. 

in North-cast India hosts of the fungus other than tea so far recorded are Tcp/i- 
ciUulitfiL Alhizzia chimnsis ( A stipniani) and Alhizzia proccra. 


( OMROL MKASURIIS FOR PRIMARY ROOT DISKASFS. 

I here is no known method of detecting the presence of most of the root diseases 
in tlic roots of the tea hush until either the whole bush or part thereof dies suddenl>. 

hush infected through the lateral roots on one side may present a normal appearance for 
several years, although the infected roots may be dead, because the supply of sap and 
soil water is earned on by the rest of the root system, Gradually the fungus concerned 
e.Mcnds along the roots to the collar region killing the host tissues as it proceeds. This 
pro;css may take about \ 4 years according to the age and the size of the plant. Some- 

times healthy bushes surrounding a dead bush or a vacancy caused by certain primary 
roi>t diseases may show a dead brancli or two on the side adjoining the focal centre some- 
time before their death and they may also show some svmptoms of the disease at the 
collar but ihcsc indications arc often missed. Bv the lime such symptoms become notice- 
able or the hush is killed, some of its adjacent neighbours will in all probability 
have also b»en infected b\ contact through the roots. 

It IS therefore, absoluiclv essential in digging up bushes atTected b> a primary 
root disease to uproot a complete ring of apparently healtln surrounds at the same time. 

The following diagram illustrates the position of the diseased bush and the num- 
ber of healthy hushes iinolved in the ring according to different spacing arrangements. 
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DIAGRAM No, 1. 

UPROOTING TRfcATMHNT IN CONTROL OF PRIMARY ROOT ROTS IN 
TEA AT VARYING SPACINGS 
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SOliARK PLANTED 4' 4' 
1 .2 ■ 1 .2 moires. 

(9 Bushes 64 sq. IT 
5.94 sq. moires) 


Hl OCil PI AN LET) 5' T 
1 .52 0.(1 metres. 

(9 Buslies 40 sq. IT 
3.71 sq. moires) 


() () () o 

o # • () 

• • <) 

o O () () 


I RIANGULAR PLAN i l l) 41' 41' 1.29. 1,39 melros. 

(7 bushes “ 56.5 sq. fl. 5.24 sq. moires) 


In each instance the (Jiscased hush is shown . and those in immodiale coulacl 
with it. which must he uprooted to check the spread of tlic disease, are shown tluis #. 
Eicalthy bushes whicli may remain arc shown o, 

It will bo noted that in square planted tea 9 bushes must be uprooted including 
the diseased one. At 4' 4' ( 1 .2 •' 1.2 metres) square the area iinolved is 64 sq. (T {5.94 

sq metres). 

In triangular planted lea 7 bushes must be removed including that diseased, and 
at 4T 41' (1.29 ■ 1.29 metres) the area involved is 56.5 sq. IT (5.24 sq. metnt^). 

In licdge planted tea 9 bushes must be uprooted including the diseased one, and 
at 5' / 2' (1.52 0.6 metres), the area involved Is 40 sq. IT (3.71 sq. metres). 

All dead woody material encountered during the uprooting operation should be 
completely removed from the soil. The area should then be put under a green crop 
such as 3oga medcloa {Tephrosia Candida) or Crotalaria ana^yroides for at least a year, 
preferably 2 years before replanting. This time interval will allow the smaller woody 
material in the soil, that may have been missed at the time of uprooting, tc decay away. 
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In no case should a vacancy caused by a primary root disease be 
infilled ^Immediately. * 

Where the incidence of these diseases is very high and widespread, it is often 
cMrcmely difficult to undertake control measures on a large enough scale to deal with 
^ihe whole estate at one time. It is recommended that such work be done to the maxi- 
mum possible extent according to the following priorities ; 

1. When disease occurs on individual bushes in otherwise healthy areas, complete 
eradication of diseased bush and its surrounds. 

2. Where disease occurs in small patches, mark out and remove all bushes therein 
with their roots ensuring that the area cleared of infected bushes includes at least 
one ring of apparently healthy ones. 

3. Where a large area is concerned and immediate attention is not possible it should 
be isolated by a trench at least 3' (0.91 metre) deep and V (0.3 metre) wide until 
the digging np can be undertaken. The trench must be kept clean and open. 
Where trenching is not possible isolate the area by uprooting 2 rows of healthy 
tea at the edge. 

4. Where old tea, due for replanting, in the near future, is attacked by root rots 
segregate the area as described in para (3). Remove only the obviously diseased 
or dead bushes. Pluck the rest for what they are worth. Dig up all bushes 2 years 
ahead of replanting removing all woody material from the soil. Put the area 
under a green crop for 2 years and then replant. 

■ When uprooting bushes the use of a suh-soiler will help a lot in bringing buried 

bits^ of root to the surface. Uprooting by tractor is far more efficient than by 
hoc as more roots arc removed by the former process. 

f here is a double purpose of putting an uprooted area under green crop, f irstly 
it helps to a great extent in rehabilitating the soil which had carried tea over a few deca- 
des. Secondly it serves as a test crop. In the latter case if any plant gets afTected by a 
primary root disease it should be carefully dug up together with 2 or 3 rings of healthy 
plants. The soil should be thoroughly searched, to a depth to which the roots of the 
green crop have grown, for the presence of any diseased woody mater ial. 

Shade trees killed by primary root diseases should be removed carefully tracing 
out the roots as far as possible. In thinning out healthy shade trees, it is advisable to 
ring-oark them sometime prior to the production of new leaf. This in most cases will 
cause them to die due to exhaustion of reserves. They should then be cut down. 
Where it is not possible to remove the stumps, they should be cut sufficiently low for the 
stumps to he covered up by about a foot (0.3 metre) of soil. If this be done immediately 
after cutting, the danger of the stumps becoming infected by wind-borne spores through 
the cut surface is considerably reduced, especially in soft-wooded varieties. Stumps 
of hard- wooded trees such as Nahor (Mesua ferrea), Sal {Shorea robusta), Khair 
[Acacia catechu) and Derr is robust a take a long time to decay and are likely to act as 
centres of infection to the tea later. Roots of such trees should be carefully dug out. 

These treatments may appear to be drastic but a primary root disease iS a seri- 
ous thing and if control measures are not taken up properly it may cause a loss of thou- 
sands of bushes later on. 
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Where gardens have followed Tocklai’s advice methodically they have been able 
control and finally to eradicate primary root diseases before they have reached an 
epidemic stage. Where a policy of removing only the dead bush i» followed the atfec- 

ted area increases with remarkable rapidity until any form of control becomes virtual- 
ly impossible and in one particular instance a garden which adopted incorrect mctl^d 
in the past is now losing 20 to 30 thousand bushes, representing between 7 and 10 acres 
(2'83 and 4 04 hectares) of tea. per annum. 


Always make it a point not to leave dead shade trees or tea bushes in the soil for 
long even if the cause of death is other than a primary root disea*?. 


Bushes killed by lightning should be removed as soon as possible as they are likely 
to be rapidly attacked by Charcoal stump rot (see page 54), 


SECONDARY ROOT DISEASES 

Almost all the fungi causing secondary root diseases of lea are very common, 
either in the soil or above ground. Their damage to the tea bush is either associated 
with adverse soil conditions or impaired health and vigour due to other causes. There 
must be factors or a combination of factors which make the tea bush susceptible to 
attacks by such fungi. These predisposing factors may not be the same in each c<^e. 
For instance the conditions favouring the attack of Violet root rot need not necessarily 
be present in case of Thorny blight or Diphdia disease. Unlike most primary root 
diseases secondary ones in many cases may be avoided by correcting the causes in 
good time. 

In dealing with a bush killed by any of the secondary root diseases only the dead 
bush should be removed: it is NOT NECESSARY OR ADVISABLE to uproot a ring 
of healthy surrounds as in case of primary root diseases. 

Brief descriptions of the commoner secondary root diseases and their control 
measures are given below. 


VIOLET ROOT ROT -Sphc?erost//be repens B. & Br. 

(Plate 7) 

Violet root rot is found on all soils but it is more common on slitf, clayey ones. 
The disease is practically unknown in the hills. It attacks all tea from abour 1 year up- 
wards but the characteristic symptoms are produced on plants of about 2 years 
and above. Diseased plants die gradually, leaves tui*i yellowish, droops and become 
flaccid and often drop off while still green. The disease always follows poor soil aera- 
tion or waterlogging of the soil. 

Surface of the roots, growing in poorly aerated soils, is roughened due to 
enlargement of lenticels and then affected by Violet root rot. Roots are either inky 
black or light violet in colour and freshly dug up ones often smell sour and vinegary. 
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When the bark of affected roots is peeled off the wood surface is found 
to be covered with thiA, irregular, white to orange and then mauve to purplish-blac^, 
flattened strands (rhizomorphs). Fructifications of the fungus are of two kinds; (1) 
diseased roots when exposed to weather for a few days develop on the surface small 
groups of pinkish or orange coloured pins about (3*17 m.m.) long with while heads, 
<tnc conidial tufts) -these shrivel and dry up in a few days leaving no trace: 
(2) the second type is produced on the stem, at or a little above the collar, and on ex- 
posed roots, as cluslcrs of minute, red to black, flower-bud-like bodies (perithecia). 

The fungus^ is a very common soil dweller. 

It has been recorded in North-cast India on the following plants besides tea. 

Alhizzia chinensis {A. stipufaia), Albizzia fakata [A. moluccam), Albizzia odor- 
uiissima, Albizzia provera, Artocarpus in^egrifolia, Crotalaria grahamiam, Derris ro- 
busta, Erylhrimi sp., (Jliricidia sepium (6\ maculata). Priotropis cytisoides and Tephrosia 
Candida. 

Predisposing causes ^of Violet root rot 

• 

Violet root rot only attacks plants which arc subjected to waterlogging or bad 
aeration of the soil. These conditions are mainly due to flood, low lie of the land with 
a high water table, faulty drainage, back feeding or collapsing of drains during the rains, 
spreading of a thick layer of clayey subsoil around the collar of drain-side bushes while 
deepening drains etc. Waterlogging may also be induced either by cheeling away soil 
from around the collars leaving the bushes in small depressions which hold rain water 
for longer periods than is good for their health or by puddling the soil while cheel- 
ing in the rains in wet periods. 

Control measures 

Improve aeration of the soil by proper drainage and maintain drains in work- 
ing order. 

Improve physical condition of the soil where necessary, by green manur- 
ing, green cropping and by growing deep rooting species of shade. 

Do not cheel away soil from under the bushes without replacing it. 

When deepening drains, do not pile subsoil thickly round the collars of bushes. 

Try to establish good shade by using species tolerant of wet soil conditions. 

Do not apply chemical manures in low lying areas in wet weather. 


DIPLOD/A DISEASE— Botryodiplod/a theobromae Pat. 

This disease occurs on 4 II soils but it is more common on sandy ones. It is pro- 
bably the commonest of all the fungi recorded on lea in North-east India. It 
can attack any part of the tea plant, young or old, only when the plant is debilitated by 
other causes!* 




PLATL 8 



1 hi’)rny blight {Agluospofa sp.) 

(A) Thorny fructifications and black lines on tea stems. 
IB) Thorny fructifications on tea root. 
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When ii occurs as a root disease it does not produce any external mycelium or 
anf other characteristic symptom by which it can be easily recognised. Affected roots 
usually look normal except in very advanced cases where the surface is coveVed with 
small, isolated or groups of greyish-black to coal-black, hairy cushions, giving a sooty 
appearance. These are sometimes produced also at the collar region. The wood when 
sliced often shows an even, bluish-black discolouration. 

Infection is believed to take place through airborne spores. 

Diplodia is found on dead or dying roots and twigs of practically ad woody plants. 


Control measures 

Lack of reserves, in other words, general debility, is the main predisposing cause 
of attack. It is, therefore, necessary to improve the general health and vigour of the 
plants by judicious cultural and manurial treatments. 


RHfZOCTONtA B^ATATICOLA (Taub.) Butler 
Macrophomina phaseoli (Maubl.) Ashby 

Found on all soils but more common on sandy ones. It attacks all leas, young 
and old, when they are debilitated by other causes as does Diplodia. Very often the 
two diseases occur together since their attack is favoured by the same conditions. 

Affected roots do not develop any outward symptoms. Minute, irregular 
black dots (scleroiia) are produced in numbers on the surface of the wood beneath 
the bark and also in the wood. Roots attacked by Rhhovtonia arc very light and com- 
pletely devoid of reserves. 

Control measures 

Same treatment as for Diplodia is applicable to this disease. 


THORNY BLlGHT-^Ag/oosporo sp. 

(Plate 8) 

This is more a disease of the stems than of the roots of tea. It enters the bush 
through the stems and gradually extends down into the roots when the bush is comp- 
pleiely killed (see under Stem diseases, page 28). 

On the roots it does not produce any external mycelium. Fruclilications of the 
fungus appear on the roots as small, round swellings on the bark, about I — T5 m.m. 
accross with a pointed, black, thorn-like projection about 1 — T5 m.m. long in the 
centre. They occur singly or in groups. Black, fern-leaf-like fans of mycelium form 
on the wood surface beneath the bark. The wood is discoloured with inky-black pat- 
ches. Black lines appear in the wood. 



Infection takes place by spores and not by direct contact through the roots 
Tfte diseasc*has also been recorded on the roots of Albi-zia falcata {A, moluccana). 

C ontrol measures 

It is a secondary disease of weak bushes. Dead bushes should be uprooted and 
the vacancies infilled as soon as convenient. For preventive measures see page 28. 


PORIA HYPO&RUNNEA Fetch. 

• It is a slcm-cum-root disease df tea. It always gains its entrance through 
wounds on the branches and slowly extends down to the roots when the affected bushes 
arj completely killed fsee under Stem diseases, page 25). 

The disease is extremely common on mature tea throughout the whole of 
Nortfj-cast India. Affected bushes die gradually. 

Thin films and small cushions of yellowish-brown mycelium are produced on 
the root surface as well as on the wood, beneath the bark. Wood is yellowish, 
soft and decayed, marked with© thin, irregular, light-brown lines and permeated with 
thin sheets of yellowish-brown mycelium. Because of these symptoms it is often con- 
fused with Brown root rot. There arc, however, some important distinguishing fea- 
tures. 


(1) In Poria hypobrunnea the affected bush rots and decays from 
a have the ground downwards whereas the effect is just the reverse in Brown root rot. 

(2) Brown root rot binds the soil, sand and stone particles into a crust on the 
root surface whereas PorUi hypohnmnea docs not. 

(3) The brown lines or reticulations in the wood are usually darker in colour 
in Brown root rot than those in Poria bypobrumiea. 

The fungus docs not spread by contact through diseased roots, 

Control 

The dead bushes should only be removed; it is not necessary to uproot a ring 
of healthy bushes surrounding the diseased one. Vacancies may be infilled as soon as 
convenient. 

(For preventive measures see Branch canker, pages 25-26). 


GANODERMA LUCIDUM (Leys ex Fr.) Karst. —(femes iucidus). 

It is found on all soils. It occurs on tea of all ages but only as a secondary in- 
fection. The fungus is not a common disease of tea. Affected bushes die 
part by par^ 
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Diseased roots are usually covered with thick, tough, white cords or 
ba^ds. The wood becomes darker in colour and contains^ cavities hlled with 
white mycelium and/or scattered patches of white mycelium. Frttctifications of the 
fungus are produced, at the collar, as thick brackets with the upper surface smooth, 
yellowish to deep red, shining as if lacquered, concentrically zoned with the margin and 
the under surface white in colour. The size varies from 2 inches (5‘0 cm.) ft) 
over a foot (30 cm.) in diameter and from about 4 inches (I ‘2 cm. to 10*1 
cm.) in thickness on tea and jungle trees respectively. 

Infection takes place through wounds above ground bv Ricans of air- 
borne spores. It does not spread to healthy tea by contact. 

The fungus has been noticed on slumps of many treej including the shade spe- 
cies. 

Control 

Removal of the dead bush is all that is necessary. Infill the vacancy as soon,as 
convenient. 


GANOOERMA APPiANATUM (Pers. ex Wallr.) Pat. 

^ ^ femes Qpplanatus (Pers) Wallr., and 

fOMES UGNOSUS Klotzsch. 

These bracket fungi attack the roots of lea bushes when most of the above- 
ground portion is severely damaged or killed by other agencies. None of them has • 
been found to attack healthy tea. * 

These diseases do not spread by contact through the roots. Removal of only 
the dead bush is all that is necessary. The vacancy may be infilled as soon as convenient. 


KEYS FOR IDENTIFICATION OF THE COMMONER ROOF 
DISEASES OF TEA 

The following five keys will be found helpful in identifying the commoner rott 
diseases of tea. 

I. KEY TO EXTERNAL APPEARANCE OF BUSHES IN THE FIELD. 

II. KEY TO INDICATIONS ON THE COLLAR REGION. 

III. KEY TO EXTERNAL APPEARANCE OF THE SURFACE OF THE 
ROOTS WHEN THE BUSH IS DUG OUT. 

IV. KEY TO INDICATIONS WHEN THE BARK IS PEELED AWAY 
FROM THE ROOT. 

V. KEY TO INDICATIONS WHEN A CUT IS MADE INTO THE ROOT 
WITH A KNIFE. 
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It will rarely be possible to obtain an identification with one key alone, the joint 
use of the five ke/s should, however, make identification of all but the rarer 
root diseases fakly simple. 

J. KEY TO EXTERNAL APPEARANCE OF BUSHES IN THE FIELD. 

A. Whole bushes'die suddenly : withered leaves remain attached. 

e 

1. Individual bushy or rarely a small group of not more than 9 bushes 
dies, leaves green to reddish in colour, withered leaves remain attached : 

Brown root rot {Fomes lamaoensis). 

Red root rot [Poria hypo/ateri!ia). 

Black root rot {Rosellinia arcucHa). 

Tarry root rot {Hypoxylon asarcodes).* 
Purple root rot (Helicobasidium compactmi). 
Charcoal stump rot {Ustulina zonata). 

Young plants attacked through the tap root. 

2. Groups of bushes, usually 10 or more die, sometimes beneath a living shade tree. 
Leaves bright reddish brown, attached. Withered leaves may have a gummy 
film on the under surface ; Lightning. 

B. Part of hush only dies suddenly. 

Mature bush with part dead and remainder apparently normal and healthy. 
Dead part may be completely rotten : 

Charcoal stump rot {Ustulina zonata). 

C. Bush does not die suddenly. 

Leaves turn yellowish, droop and become flaccid, often drop off while still green : 

Violet root rot {Sphaerostilhe repens). 

IL KEY TO INDICATIONS ON THE COLLAR REGION 
A. Collar with encrustation. 

1. Encrustation at fi?sl white, then greenish-grey, finally black. Surface undulated 
brittle, charcoal-like when broken : 

Charcoal stump rot {Ustulina zonata). 
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2. Encrustation black, effused, hard, surface of crust smoolt^ and even, like dried 

black paint : Tarry root rot [Hypoxvhn asarvodes).* 

3. Encrustation yellowish to fawn coloured changing to dull grey, effused, corky, 
may be on the collar, but more usually on the undersides of big branches: 

Poria hypohrunnea. 

B. Collar without encrustation, but with mycelial growth. 

1. Thick pad of velvety, purplish-brown mycelium surrounding the collar : 

Purple root rot {Helitohasidium compactuni), 

2. Woolly, greyish stocking of mycelium sometimes extending to base of the branches:* 

Black root rot {Roscl/inia arcuaia). 

3. Brown, soft mycelium extending up the main stem to several inches : 

Brown root rot {Pomes Umuioepisis). 

C. Collar with pronounced bracket-like growths. 

* 

1. Brackets brown, soft, gelatinous, resembling human cars : 

Jew's ear fungus (AuricuUiria (mrieula). 

2. Brackets thick, hard, dull, uppersurface marked with grey and brown concentric 
zonations. undersurface dull white : 

Pomes applanatus ( ^ Ganodernut appfana(um). 

3. Brackets semi-circular, thick, woody, smooth with a yellow brown margin, red- 
brown, with concentric dark brown lines, concentrically grooved or furrowed, 
radially striated, silky, lowersurface deep orange, changing to red. brown with 
age. sometimes several occurring one above another : 

Pomes li^nosus. 

4. Brackets sometimes stalked, thick, uppersurface smooth, yellowish red to deep 
red, shining, lacquered, concentrically zoned. Immature ones are swollen ai!d 
white at the edges, undersurface while : 

Pomes iucidus { ^Oanoderma lucidum). 

5. Thin, red-brown, vertical plates adhering to the surface, with thin, horizontal 

brackets at the upper end, sometimes several occurring one above the other, 
undersurface of horizontal plates bearing toot {/-like projections, vertical plates 
marked with furrows : Irpex destruens. 

D. Collar with small shot-like or flask-like bodies, or small thorn-like projections. 

1. Small, black, thorn-like, pointed projections, singly or in groups : 

Thorny blight (Aglaospora sp.) 
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2. Small, black, spherical bodies like grains of shot, growing side by side on main 

stem or at the base of big branches : • 

Black root rot {Rosellinia arcuata). 

3. Very small, red to black, flask-shaped bodies either at the collar or at the base 
of big branches, in clusters which look like tiny flower buds : 

Violet root rot {SphaerostUbt; repens). 


t. Collar witVl cvshion-like bodies. 

Collar with small, greyish black to black cushions, occasionally hairy, giving a 
sool-likc appearance : Diplodia sp. 


III. KKV Tp EXTERNAL APPEARANCE OF SURFACE OF ROOTS 
WHEN BUSH IS DUG OUT 

A. Roots with an encrustation of soil, sand, stone particles etc. 

1. Mycelium cream to brown, general colour of root mottled brown, and black : 

Brown root rot {Fonies famaoensis). 

2. Mycelium white to chocolate red or black cords or sheets (white on the inside) 
general colour of root mottled with red, black and white : 

' Red root rot {Porta hypolateritia). 

B. Roots without an encrustation of soil, sand or stone particles. 

H. I. Root without cords or strands of mycelium on the surface. 

1. Root with cushions or lumps. 

(a) White or black cushions or lumps : 

Charcoal stump rot {Usfulina zonaia). 

(h) Small grcyish-black to black cushions or lumps, sometimes hairy, giving a 
sooty appearance : Dip/odia sp. 

(c) Small yellowish-brown cushions or lumps : 

Poria hypohrunnea. 

2. Root, without cushions o^ lumps, 

(a) Root violet in colour, sometimes inky-black, with a sour smell like vinegar. 
Lenticels often enlarged {ix\ surface rough with brown, corky, longitudinal 
depressions with slightly raised edges). Groups of small, orange-red pins 
with white heads (almost like fructifications of Stiihum nanum) o;i the root 
surface. Associated with waterlogging or poorly aerated soils : 

Violet root rot ( Sphaerostilhe repens). 



21 


(b) Root with black, pointed thorns, bark raised at base of thorns : 

Thorny blight {Aglaospora sp.) 

B. 2. Root with cords or strands of mycelium on the surface. 

1. Cords of mycelium purplish brown, cords branched, giving root a general purplish 

brown colour : Purple root rot {Heiicohmidwni compactuni), 

2. Cords or bands tough, thick, white : 

Fames lucUlus ( (jipwdermu huidum), 

3. Cords or strands tough, white lo yellowish or reddish, flat, forming a net work : 

Fomt's% lignosus. 

4. Cords thick, black, root with mushroom-like smell : 

Armillaria nwllea. 

5. * Cords cobwebby, black or greyish black, loose or adherent : 

Black root rot [Roseflinia arcuaia, Ro.\e/linia sp.) 


IV. KEY TO INDICATIONS WHEN THE BARK IS PEELED AWAY EROM 
THE ROOT 

A. Strands of mycelium on the wood surface. 

1. Strands irregular, thick, flat, white to orange, then mauve to purplish black : 

Violet root rot iSphacrosfilhe re pens). 

2. Strands small, star-like, white lo black, usually accompanied by small irregular 

dots and dashes : Black root rot (Ro.sellinia areuata). 

3. Strands black, fern-like : Thorny blight {Aglaospora sp.) 

B. Eilm of mycelium on wood surface. 

1. Film thin white : Red root rot [Faria liypolaleriiia). 

2. Film dull white, silky, and fan-like : 

Charcoal stumf> rot {Ustulina zonula). 

3. Film very thick, white, with mushroom-like smell : 

ArmiUaria mellea. 

4. Film yellowish-brown : Poria hypohrunnea. 
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5. Film a thin layer of white or brownish mycelium : 

Brown root rot (Fomes lamaoensis). 

6. Film scattered patches of brownish-white mycelium : 

Fomes applanatus {^Ganoderma applanatum). 

C. )Vithout film or strands, with dots or dashes on wood surface. 

» 

1. Minute bla(fk dots, close together in severe cases ; 

Rhizoctonia batoticola. 

2. Small irregular dots and dashes usually mixed with starlike strands : 

Black root rot {Rosellinia arcuata). 


V. KEY TO INDICATIONS WHEN A CUT IS MADE INTO THE ROOT 
WITH A KNIFE 

\ Wood with dark bands or rkiculations. 

A. I. With dark black bands only. 

1. Wood normal ; Charcoal stump rot {UstuJina zonata). 

$ 

2. Wood evenly black : Thorny blight [Aglaospora sp.) 

A. 2. With dark black bands and reticulations. 

1. Wood with dark bands and small reticulations of light brown, thin lines : 

Tarry root rot (Hypoxvlon asarcodes). 


A. 3. With reticulations only. 

' 1, Reticulations of thin, irregular, yellowish-brown lines, colour of wood light 

' yellow : Poria hypohruTinea. 

2. Reticulations of hard brown lines, irregular with cream coloured, soft wood 
between them, giving a honey-comb-structure in advanced cases. Colour of 
wood light yellow : Brown root rot {Fomes lamaoensis). 

B. Wood without bands, reticuiktions or mycelium. 

1. Colour dark brown, even : Lightning. 

2. Colour pink to pinkish-brown ; Purple root rot {Hc/icohasidiimi comfKicfum). 

3. Colon* blue-black : DipknUa sp. 
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4. Colour mauve or purplish or inky-black : 

Violet root rot {Sphaerostiihe repensi, 

C. Wood with dots and/or dashes. 

1. Wood with numerous minute black dots : 

Jihizocionia hataiicola. 

2. Wood with black dots and dashes : 

Black root rot {R 4 >sc/linia arcuata). 


D. Wood with sheets of mycelium. 

1. Mycelium yellowish-brown : Poria'^liypobnwnea. 

2. Wood with cavities tilled with white mycelium or with small, scattered patched of 

white mycelium ; Fames cipplamtus -GartoJerma applamitum. 

Fames luculus—Gonadermo lucidum, 

3. Wood with longitudinal cracks lilled with mycelium : 

ArmifUu’ia me! lea. 
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Chapter Three 


STMH DISEASES AND THEIR CONTROL 


NECTRIA spp. {N. cinnabarina \Tode ex Fr.) Fr. and Nectria sp.) 

(Plate 9) 

Nectrias arc wound parasites. Several species of Nectria occur on tea 
and shade tree branches ail over North-east India but so far only two have been found 
to be harmful; others arc mostly saprophytic. They usually attack mature tea; young 
tea below 5 years is very rarely affected. 

Nectria atfected branches die back from the seal of infection but it is only the 
wiak, unhealthy tea which suffers the most. 

Nectria produces several kinds of spores, only two of which are discernible to 
the naked eye. Imperfect stage appears, on the bark of affected stems, as small, pink- 
ish, soft cushions about the size of a pinhead. The perfect stage (perithecia) consists 
of simall globules, cinnabar to crimson red, about 1/120 —1/60 inch (0*2— 0‘4 m.m.). 
across, produced singly or in groups intermingled with the conidia. They may also 
be produced in cracks and crevices of the stem and on the exposed wood of cuts and 
wounds. 

Distribution of the disease takes place through air-borne spores. 


Control 

Affected branches should be pruned to a point not less than 4" (10 cm.) below 
the lowest limit of die-back. This should only be done between middle of November 
and end of December. Avoid cutting out Nectria affected wood at other times of the 
year. 


If the area is large, the cuts should be sprayed within 24 hours of the operation 
with ‘Ovicide' supplied by Messrs. Imperial Chemical Industries (India) Ltd., 
or 0*5 solution of a suitable copper fungicide. If only a small number of bushes is 
involved, the cuts should be painted within 24 hours with 1 oz. (28 '3 grms.) 
copper fungicide in 20 ozs. ( 564 litre) of water. This should be followed 2 or 3 days 
later by painting the bigger cuts with Indopaste or Indophalt. 

Tea barked by hail or bark eating caterpillars, especially in places where there 
is history of Nectria attack, ‘should be thoroughly sprayed with a 0-25% copier fungi- 
cide preferably within 24 hours of the damage. The efficiency of the spraying treat- 
ment falls uoff rapidly after 48 hours. 
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The general health of the tea should be iinpro\ed by judicious cultural 
ai%J manurial treatments, Weak tea should be allowed to build up its^ reserves, 
before medium pruning. b> resting for at least 2 months. 

Branches of shade trees dying back in atVected section should be remo\- 

ed before general pruning of the tea commences. 

Nectrm ochroieuca (Sehwin.l Berk. •Saprophytic. 

This \cci(ia is cMremely common on tea stems killed by lU her *.'a uses, ll does 
not attack healthy wood. 

It dilVers from the parasitic Wuruis in ha\ing crean> to buff coloured or pink- 
ish perithecia. 

No treatment for this Xafrid is necessary. 

1 here are seseral saprophytic species uhicii produce perithecia ol alntosi 
the same colour as the parasitic (Uies. 

I heir parasitism can be ascertained only by inocukition tests. 


BR.ANC'M (WNKKR {Porta hypobrunnea Petclil 
(Plate 10) 

I his IS the most \\idei> pie\alent stem disease ot lea and many other plants in 
all the lea growing areas of North-east India. It is a wound parasite which gams its 
entrance into the frame of the husli through wounds, especially on thicker branches, 
caused by sarious agencies. Ihcse tire heavy pruning cuts, sun scorched lesi- 
ons. damages with ragged surfaces made by carelessly chopping, sawing or wrenching 
otf branches or by falling of shade trees, wounds made by hail, cattle etc,, etc. On weak 
bushes, even wounds on smaller branches may be aiVecied by the disctise since they do 
not heal over v^ilhin a reasonable time. 

Die disease gradually extends down the brandies killing them one by one until 
it reaches the mam stem and finally the roots when the whole bush is killed completely. 
It may take X 15 years to kill a mature lea bush while younger hushes may be killed 
in 2 2 years (see under Root diseases, page 16). 

It causes the affected wood to turn yellowish, soft and decay, f hin. irregular, 
brown lines are formed in the wood. It produces a yellowish to fawn coloured, later 
dull grey, corky incrustation on the underside of big branches at their base 
or at the collar region. This is the fructification of the fungus. Infection spreads thro- 
ugh air-borne spores. 

Control 

Careful removal of all dead wood from the buslies at each pruning is necessary 
to contrej this disease. Medium pruned tea should be protected from sun-scorch 
damage by providing adequate shade by green cropping in alternate lines run- 
ning either North —South or North-west to South-east. 
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lea should be carcrully desnagged in the season following medium prun- 
ing, culling out deaef portions to clean healthy wood. 

• 

All cuts and wounds, especially on thicker branches should be smoothed 
(itf with a sharp knife and then painted with a bitumen paint, such as Indopaste or !n- 
dftphalt, to protect them from weather. 

Kemoval of dead and dying branches by labour should be sternly discouraged. 


IHRr.AI) BLIGHT (parasitic) 

(Plate 11) 

This fungus luis not been given a scientilic name as its fructifications base not 
beiwi found so far. 

I he fungus •produces chalky- w hite, branching threads or strands on the stems. 

I hese, threads grow upwards along the stem and \ia the leaf stalk to the undersi^rface 
of the green leaves where they spread out fan- wise. The leaves then die and remain 
hanging on the stems, being held by the white threads. Mycelia enter into the stem 
tissues through the leaf scars and I lie stems arc then killed. 

The disease is prevalent throughout the whole of North-east India. It attacks 
all teas, from about years upwards, growing in heavily shaded, damp, cool places and 
occurs year after year on the same bushes if not controlled. It is carried over from 
one season to anotlier by means of the while threads which remain dormant during the 
cold weather. 

The disease spreads mainly by direct con tael. Diseased material is also dis- 
tributed by wind, birds etc. 

Control 

Regular cleaning out of the bushes following pruning, reduction of over-dense 
shade and clearing of jungle atijoining the tea, to allow free circulation of air. consi- 
derably reduces the incidence of the disease and in most cases will control and linally 
eradicate it. 

It may, however, be necessary, where the attack is severe, to supplement these 
o^e^a lions by two rounds of prophylactic spraying with a suitable copper fungicide, 
usiitg I lb. ('45-'^ kilo) fungicide in -10 gallons (I8L8 litres) of water, plus a wetting agent, 
riie best lime of spraying is between mid-April and end of May with an interval of two 
w'ceks between the 2 applications. The spray should be directed to the stems and the 
undersurface of the leaves. 


'IHRLAD BLIGHT (epiphyticl-Mcrosmius puicher 
(B. & Br.') Fetch. 


This thread blight is dillicult to distinguish from the parasitic one as the while 
threads arc nil most similar to the naked eye. The only visual difference is that the threads 
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Thread blight iparasiticj. Note white threads on the stem and fan-like 
film of white myeelium on the undersurface of the leaves. 




in this case spread out to a tilm on the stem and ero\s as ihieads on tlio undcrsuilacc of 
leaves, just the reverse of the parasitic Thread hlieht. 

Some ot the badlv atlectcd leaves die alter a time hut it is not known whether or 
not their death is due to the direct etVect of the funeus. Dead leaves remain suspended, 
on the stems, by the (ungal threads. The fun e us has mn been found to penetrate into 
live tissues. 

The growth ot the tungus is tavoured hv the same set ot eoiulitions as In parasitic 
Thread blight, li is found not only on tea hut on manv )ungle plants including grasses 
and weeds. 


it produces its Iruciilicaiions in tiic form of small, white, cupdike siiuclures and 
small, helmet shaped, white umbrellas ou dea<j litter on the ground. 

Distribution ol the liingus takes place through wind-borne spores and diseased 
material. 

C ontr^l. 

Although the fungus is apparent Is harmless il is best treated in the same was as 
parasitic Ihroad blight since it is difliciill to dilfcrentiate between I lie two in the lield. 


PI.NK DISKASK Pellicuiaria saimonicolor { IT tk lir. ) Rogers Corticivm 
saimonicolor IT ik IT, 

I liis tungus IS closelv allied \o the lilack rot tungi of lea. It has been lound on 
rare occasions to attack young lea plants in ('achar and Sylhet districts, 1 1 is practically 
unknown on tea elsewhere in North-east India. I he disease, however, is common 
rm Cfouilaria inuiiivroidcs and Icphrosin Candida in Assam 

It produces a thin him of silky-w hilc mscelium on the stem. I lie fungus also 
penetrates into the live tissues. 

On Crotulana and I'cphrosia plants iVuctilicalion appears as a thin, rosy-pink 
crust with cracks formed at right angles to one another at frequent intervals. I he e'UJsl 
is usually produced on the shaded side of the stem hut sometimes it is found surrounding 
the whole stem. The alfected plant wilts and dies. On tea. f r net idea t ions are extre- 
mely rare. 

Control. 

Atrected stems should be cut out and burnt and the bushes then sprayed with a 
0-25“,. suspension of a suitable copper fungicide. 

Diseased C rot alar ia and Tephrosia plants should be pulled up and burnl. If it 
occurs on these green crops in young tea areas including nurseries the latter should be 
thoroughly sprayed with the above fungicide. 
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THORNY BLIGHT- A^/oosporo sp 
(Plate S) 

Ihis disease is very common in Darjeeling, less so in Terai and the Dooars and 
n.ire in Assam. It is a disease of weak bushes. 

It gams Its e'nirance through pruning cuts and wounds on the stems and is thcre- 
forc^a wound parasite. It travels downwards slowly, killing the branches one by one 
until it reaches th^ collar and finally the roots when the bush is completely killed (see 
under Root diseases, page 15). 

The fungus does nhi produce any external mycelium. Fructifications appear on 
the bark as small swellings with a black, pointed, thorn-like projection, about 1—1.5 
'mm. long, in the centre: the swellings ^perithecia embedded in the bark) occur either 
singly or in groups. Wood of the stem is marked with blackish patches and black lines. 
Sqiall, dull while, strands (almost similar to those of Black root rot) arc sometimes seen 
on the wood surface, when the bark is peeled off. 


C onti'ol. 

Cut out the diseased stems to clean, healthy wood. Smooth off the cuts and 
paint them with Indopastc or, Indophalt. 

I he general health of the tea should be improved by judicious manuring and 
cultural operations. 

Weak areas, intended for medium pruning should be rested for at least 2 months 
prior to the opertion. Tea should be thoroughly desnagged in the year following medium 
ivuning and the bigger cuts painted with Indopastc. 


MACROPHOMA THEfCOLA Petch ( Physalospora neglecta Pctch) 

I his disease is prevalent mostly on tea in drought susceptibh' areas, in the plains, 
especially where the soil is light, sandy and/or stonv. It is very rare in Dar)celing. Tea 
stibjected to Sun-scorch is also liable to attack. 

I 

Diseased patches on the branches, appear as slightly sunken lesions surrounded 
bs a ring of callus growth. Sometimes the calluscd ring is killed by the fungus, when a 
second or even a third ring of callus may be formed a little further away. The bark and 
the wood tissues to some depth inside the callused rings arc killed by the invading fungus. 
AITccted bushes are killed slowly, at first branch by branch, until the disease reaches the 
collar when the whole of the i/pper portion dies. 

Fruciilications of the fungus are tins, black receptacles ipcr/f/u'cid and pyinUiia) 
produced m the dead bark during the rains. Thev look like minute cavities, filled with 
a white substance, when scraped with a knife. 

riicMungiis is disseminated b\ wind-borne spores. 
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ii has also been found \o attack Alhi::iij tdU\iui( .4. /ni//ui liJ/td). o</« >#<///»////</. 
.^/yroiera, Oalhi'y\i\i\ assamica. MiHcaid Jurii and 1\'phrosio cunJiihi 

Control. 

Diseased branches should be cut out lo clean, heaiilo \socKi. \shere possible. 

Since the disease is secondaiA follow me drouelu and sun-scovcli daniaue precau- 
tionary measures should he adopted to protect the lea trom such datnaee hy providing 
adequate shade, around cover etc. where necessars, 

C;ener<ii health of the tea slum Id he unproved b\ correct man u line and cultivation. 


JKWS K.\R hVSilVS Aunculafia auncula (Hooke) liiulerwood. 

The fungus is a weak, wound parasite which infects the tea plain, throueli wounds 
on thicker branches, in the same wav as /'or id h] pohmnncd and sometimes accompanies 
u. occurrence is rather rare but its etfcci on the lea bush is similai to that i>t l^dtid. 
though less severe, 

Vhe funaus does not produce anv external mv cell inn hv whieli its presenee can 
be detected. It, however, produces dm inu the rainy season soft, ncsli coloured, gelatinous, 
human car-1 ike brackets about I inches (2 5-7,> c.ni) acrews which me verv chaiac- 
teristic. 

Control. 

Cuiune nut dc.id bi.iiiclic, lo cic.in hv.illhy «ood .ind puinliii!.’ llic outs witfi ;i 
protective paint like Indopasle is all that is necessary 


\i:iA KT BLIGH'I'S Septobosidium bogonenst l^at , S iheat lioed. dk Stem , 

S, tuberculatum Boed. .Si: Stem,. S. pilosum Hoed, cKi Stein, etc. 

All the species of Scpiohasidimn have been fouiul io parasitise scale msecls. 1 hese 
fungi are wholly cvtcrnal <ind they do not attack the tea plant. 

Whet bliahis are more common m the hills than in the plains gardens. I hey 
occur on the livine branches as smooth, velvety lumps or conlmuous sheets or le ts, woody 
eovcrinus etc. Occasionallv such growths spread out to some distance on the under- 
surface V the green leaves, via the leaf stalk. They are of varying colours such as. while, 
yellowish -brown, purplish-brown, grey, bluish or black. 


ITuctilicaiions of the fungi are produced directly on the velvety Iclts. 
spread mostly by means of infected young scale insects. 


1 he fungi 


C ontrol. 

Since Velvet bliehls arc alwavs associated with scale insccls they are easily eiadi 
caled b> getting nd of the hitter by one of the following methods. 
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1. Altcclcd budics should be sprayed with ‘Ovicide' (marketed by I.C.i.) 2% plus a 

spreading agerrt, taking care to wet the affected branches thoroughly. T^vo 
or three apjolica lions at intervals of 10 15 days may be necessary. 

2. Aneeted branches should be painted with 1.5 2'",, Caustic wash which should 

be followed by spraying, after about a week, with a standard Ijme^sulphur solu* 
lion using I part l.ime-siilpluir in 30 parts ot water. 


ASCHERSONiA Sp. 

(Plate 9) 

t 

Ibis tungiis, like the Velvet bligliis, parasitises scale insects. It is common on 
idl teas till oiighoui the whole of North-east India. f he lungus. however, is harmless 
to*tca. 


It produces hard, isolated, yeilovs isli-red. orange-red cir pinkish-red lumps, up 
to about j" (6.3 mm.) across (usually much smaller), on green or old living stem\ and 
occasionally on the undersurfaee of green leaves, d hesc lumps are sometimes confused 
with the conidial fructifications of Scar in. 

I'hc fungus spreads prohabK hv means of air-b(vrne spores, 

( ontrol. 

file fungus disappears soon after the scale insects are eradicated (see uiuier 
Vebel htighl>). 


I.F.ADINCi SN Mn OiVIS Of S I FM DISKASFS, 

(ll .\tririu spp. (a) parasitic, (hi saprophytic. 

(a) branches die back, tbev often have a greenish appearance. 

, Groups of small, pinkish lumps or cushions, about the size of a pin-hcad arc 
produced on the stem. 

C rimson or einnahar red. tiny globules are produced in cracks and crevices, 
piuning cuts, hail cuts and also on rare occasions on the undamaged bark. 

(b) Gvoups ot' small pinkish lumps or cushions as in (a). Also cream coloured 
or light rosy, tinv globules occur among the pinkish lumps or nearby. 

(2) Branch canker Poria ii \ pohnnuica Fetch. 

Bushes pariiailv or wholly dead. Wood yellowish, soft, rotten, marked with 
thin brown knes. f ilm of vellow ish-hrown mveelium between the bark and the wood, also 



inside the latter. Small scllowish-hroun cuNhion> on the stem Mitiaec. Broun corky 
enfrustaiion dotted uiih tiny, reeular pores usually on shady side (d' the stem. 

(3l Thread blight (at parasntc. (h) epiplntic. 

(a) Clialky-vs hite. tuine-like. branciiine thread runs along the stem, travels via 
the leaf stalk to the undersurface of the leaves where n spieads out tan-wise. Withered 
leav es hang on to I lie stems. 

(b) Chalkv -white thread or lilm of mvcelium spreads along 'the surface of the 
stem and via (he leafstalk to the undersurface of the leaves wkcrc it spreads out as while, 
iwinc-like, branching threads. Withered leaves hang on to 4he stems. I ruelilicaiions 
arc either white, small, eup-like structures or small, while, helmet shaped umbrellas. 

(4i Pink disease I\ i/iinf(n in olnr (B, & Br.) Rogers 

( ui/u snltfin/iii if/or B, .V; iir. 


Sitkv uhiic lilm ot myecliuni on the stem. 

On C'nffniaria an(iii\ roidcs and I'cphrosia condidn stems it pmduees a thin, rosy- 
pmk encrustation with small cracks formed at right angles to one a not her. 

{^) Thorny blight A^/nospora sp. 

Small swellings provided with a thornv. black, ptniiled beak about i 1,.'^ mm 
long, occur singly or in groups m the bark of the stem. 

Small, dull-white strands between the bark and (he wootl. I he latter is mailed 
with black lines and mky-black patches. 


(hi Mdiroplin/nn ihiicohi Pclch, 

Longitudinal, dead lesions surrounded bv one or more rings ol callus on llic stem- 
Atfcctcd bark when scraped with a knife shows liny cav ities filled with a white substance. 

(7) Jew’s car fungus Auric idiiria anricidn (Hooke) Ihulerwood. 

Soft, flesh coloured. gclalinoLis. human ear-like. biackcls L .^inchcs(2A 7.6cnV) 
across on the stem, 

(S) Velvet blights Sepiohasidiuni spp. 

Smooth, velvety, superficial lumps or tells of mycelium of varying colours, such 
as white, yellowish-brown, purplish-brown, grey, hlu^sh-grcy etc., also black, woolly 
covering, on living stems. 

(9) Aschersonia sp. 

Small, hard, isolated, >ellowish-rcd. orangc-red or pinkish-red lumps on living 
Stems and on the undersurface of green leaves. 
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Chapter Four 


LEAF DISEASES AND THEIR'CONTROL 


BI.ACK ROr Co/'t/cfurn mvisum IVicii .iiui C. ihecc Ik'in.tici. 

(P!atc i:i 

Hlack roi dl^ca^c caused h\ ihc uso funej luucd aKnc, I hey noi produce 
the Stime etVeci on ihe lea hush bui also sonieiiiues occur toeciher. 

I he disease js ser\ common in ihc plains and ii is r.tre in ihc hills, li auacks 
all teas !ri)m then seedlme slaee upuards. 

Ihe disease persists in the same areas tor \eais. il noi coni rolled, cans mil liiadiial 
delerioraiion m ihe heallh of the lea and loss m crop, li ih rises hesi and persists tor 
years in the badly \cntilaled places, ofien uhere air inosemenis are presented by bam- 
boo baries. under oserdensc shade or areas surrounded by jungle, especially where the . 
air in the rainy season is hot. moist and still, black rot is nu)re prevalent on tea which 
has been cut across without an\ cleaning oifl and on skilled and im pruned tea. 

( nrfiiiiu)} invisuni produces on the leaves irregular patches with a slightly raised 
wavy margin. I hese patches are often accompanied by many small, greyish-white. 
more or less circular spots, ('olour of the larger patches is a mixture of bia)wn. yello- 
wish to chocolate brown and grey on the uppersurlace: the undersurface is evenly brown 
t^r grev . Diseased patches and young afTecled leaves huvk black and slimy when wet. 

Diseased leaves often remain attached, to other leaves and stems, heki together 
b\ small cushions (^r films of pinkish-white or cream coloured mycelium Ihc fungus 
produces minute resting bodies i.schrniid) m the cracks and crevices of the stoiii 
toward^ the end the rainy season. Fructilications appear, during Ihe rainy sea*'On. 
as white, dusted patches on the undersurface of mature, green leaves. 

Conidum them' produces on the leaves large patches covering about half and some-* 
times the entire leaf area Colour on the uppersurlace of the affected area at the early 
stage is reddish-brown, similar to sun-scorch damage, later it is a mixture of brown, 
yellowish-brown and grey; the undersurface is light hri^wn or greyish-whita and usually 
covered with a net work of ercam to brown mycelium. 

The fungus produces on the stems, thick cords of mycelium, up to about *3 niiti. 
across, dark purplish-brown on the older portions of the stem and dull white to iighf 
brown oft the green portion at the lop, 

Dead leaves remain suspended onto the stems, held by the mycelial cords. 
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hrucliticalions aj^pcar as powdery while patches on ihc undersurface of apparently 
healthy ^rcen leaves. 

Hlack rot fungi ^pread nol only by direci contact from bush to bush but also by 
tlv distribution of diseased material by wind, birds, workers etc., and air- borne spores. 

Besides lea tile disease has been recorded on Alhizzia amarci. A. chmensis {-^A, 
si\pul^Ui), A. lehhek, A. procera. Aleurites spp., Cajanus imlicus, Calapo^onium mucun- 
oiJes. Centrosenja plumieri, Croialaria anaf^yroicleSj Desmodium gyroides. lirythrimi spp.. 
Stylosanihes sfUYanA)sis var. gracilis, Tephrosio Candida, T. vo^elii, and several grasses and 
weeds, 

( ontrol. 

Affected areas should be sprayed prophylaciically. with 0.25/,, suspension of a 
suitable copper fungicide mi.Kcd with a spreader, twice at an interval of two weeks 
dufing mid- April to end of May. riiereafier individual bushes should be sprayed again 
whenever Black r(^t attack is observed. 

In spraying bushes affected by Black rot it is essential to wef the 
undersides of the leaves and the frame thoroughly with the fungicide. 

Ovcrdensc shade should be reduced and ventilation improved by cutting back 
jungle, vvfiere possible. 

C'ul-back or heavy pruned tea should be painted with a caustic wash, immediately 
* after pruning. 


BLISIKR BI.KillT Exobasidtum vexans M assee 
(Plate 13) 

I his disease is prevaleiil ihrouglunil the whole of North-east India but its mam 
period of occurrence in the dilVerent regions is as follows : 

Daijeelmg June to Sepiemher. 

Dooars September to November. 

Assam Valley tV: C'achar March to May, 

Severe outbreaks may. however, take place when favoured by climatic conditions, 
at other times of the year also. c.y. in early spring in the Dooars and early cold weather 
m .Assam 

The disease attacks young succulent growth (leaves and stems) on all teas including 
young seedlings especially undsU' heavy shade and in areas where the air is moist and 
•cool. 


1 he fungus produces on the first three leaves pale yellowish, circular spots, up 
to about .r (12.'^ mm.) in diam.. which are glistening and concave on the uppcrsurfacc 
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and while or pink, powdery .ind eon\ev on ihe undeiMJe. Onjho siieeuleiu >ieiu ihc 
diseased paiehes are while and po\\der\. AeUialU ai lhl^ siaee ihe luneuN produecs 
iis spores. \\ hen several patches oeeur on a Miiele leaf ti ^vci>nK’^ eft tied and dtsiorted. 
The aiiaek on ihe Nienr causes if lo bend oxer; >onietnne‘» if break v oiV al fhe atVeeied 
pexriion. 

Ihe ''pores are exirenielx niinuic ^llMeluie^. so nuieli sii ihaua sinele blister less 
than r il2 '^ mm.) in diam. produees main thousands of them ai a nme, 1 liesc r^iores 
are Ciirried bx ihc xxmkI lo seores of miles, 1 hex do noi remain xiable for lone m hoi. 
sunn> weather bin xxhen ihcy are borne dm me a eool. wet or dull pfriod and deposited 
on the lea ihex are capable of eerminaline and mfeeiine fhe^xoime. suceuleni eroxvih m 
ihe course (d a fexx hours, piaxxided ihex eel suM'ieieni moisiii|e 

\ sinele spore can pKnluce .in uuiixultiai blister Ihe spore on eeimmalui^ti 
produces a tinx iliiead-like proieeiunt whieli forces iis wax ihroueh fhe epidermis mio 
the soft (issues wliere if raptdix branehes into iinx mxeehal tilanienis 1 hese filaments 
erxnv inside the host tissues, derixme all the nouiishmenl ha'im I hem. lor abinit 7 dftxs 
wiihoul sluxwine any xisible sign o\' mfeetnm I hen the alfeeied yateh appears as a 
\ ell(,>xx ish, elisfenine. eireular spi>t Mler ah(>iil lO-IS da\s !i(>ni the time (>1 inlec- 
lion >lie fungus beeiiis lo ixroduee spiues wliieli are btune m xasl luimlvis on bills (d 
nneetia! ixr())eeiion im the undeismtice id ilie leaxes Ibis gixes the while, poxxdei) 
appearanee lo a blistered sp(M. 

# 

ihe xxhile. poxxderx stage, during xshieh the new spoies aie liheialed may eoro 
liiuie for about ^ or S davs before the fungus begins lo die Ibis is nulieated bx blaek- 
enmg of the blistered area. 

fhe toreg(Ung elCtirlx indicates ili.u bx the lime a Idisteied spol is about to die 
the leaf (xn xxhieh it is tormed max be ' 4 xxeeks old and taiily hard, People ollen*lH“' 

liexe. when ihex eome aerjws sueh a leaf loxx*er down on the frame or on a side sluxU. 
that the disease is also capable of attacking (ddei kaxes hut it is not so 


Noxx the (jiieslion arises, xxlieie do ihesi.- spores come Irom'’ Iheie .ire Ixxo pro- 
bable answers 


f iisllx. m rare eases. Ulisiei blight is known to be earned timn one season to 
another, (ll'in disused seed bancs situated in damp, cool places. (2) abandoned tea, { b 
abandoned old nurseries or siiax old niirserx plants left oxer and foigoiien in heaxily 
shaded iunele areas, which form local sources ol infection. « 

Secondix il is pcwsihle. nax quile probable, that the fungus ihnxes on wild lea 
in the lbmaja>an fool hills and the sjiores are carried down to the plains by, 
xxind- Outbreaks occurring from sueli snuices are usual lx of an epidemic nature 

..\s n is quite impossible to wipe out ail the xxiid m the hills il is i;videnlly not 
possible to axoid Blister blight epidemics Ihe onlx tiling xxc must be prepared to do 
IS to protect r>ur teas from dam.ige h\ suitable cultural practices and direct 
control measures. We can. how oxer, eliminate the local foo of infection. 

So •far no other altcrnalixe host for the lea Blister blight has been dis- 
covered anywhere. Manx iungie plants are believed to act as alternate hosts but there 
is no proof 
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Control 

Young, ^uclulcnt growth on the lea plant is I he only portion suscep- 
hblc to aUaeks of Blister blight. Hence the most important factor in controlling this 
disease IS either to remove succulent growth as fast as it is produced where possible or 
lo protect such growth by spraying with a copper fungicide at 0‘25''„ concentration at 
regular intervals of 10 days, until it hardens up or the disease disappears. 

* Young nurseries must not be defoliated, d he> shcniki be protected by sprav- 
ing al regular *ini#rvals j)r 7 10 days. 

I he disease can be* disastrous on tea recuvei ing troni pruning. It it occurs 
along w^th hud-brctik on rhedium pruned or cut back tea the first two rounds of spra\- 
mg should be done at an interval of 4 days at bud-break and the subsequent ones al 
w\-ekly intervaK uniil a sufliciemly hard *naintenancc leaf table is formed. Outbreaks 
on such tea, occurring sometime before it is due for tipping, may be checked by lipping 
tlni ICii below llie intended level and protecting the voting growth lower down b\ spray- 
ing as abt)se I he plucking level may be raised to (he desired level hv leaving a leaf 
oi two later in ihi^seaNon vvhen tfic danger period is over. 

Kediielioit ot over-dense shade will help coMMderablv lo rediiee the miensTtv of 

attack. 


Where >pring outbreak'^ are of iiMiai ocLurrence, medium pruning might 
bt adjusted so as lo obtain a hard leaf table before the blister period comes 
but this operation is veiv riskv in drought prone areas 

When the disease occurs in the autumn, on a small number of bushes, pull olV 
. aiul desirov tile alVeeled leaves, l arge areas should either be pruned or skitfed, 

)n eailv sample t>r Lined bu^hc^ if a few leaves are alfecied these should be 
pluckevi oil. If [he attack is severe I lie hushes should he spraved with a copper fungi- 
eide on a len-iiav round 

Labourers working on Blister blight control should not be allowed 
into unaffected Tea. 

Do not attempt to eanv .a wav diseased nuiterial; it slum Id he dropped on ihe 
ground. 


BOTfiYTiS sp. 

l ilts ^iisease is rather rare but it is important wiien it occurs on voung tea. It 
sometimes aitticks the tlowers ot C rofiilarin u/Ktgr/'un/es and when the alTcclcd flowers 
drop on voung. sueculeni growth on tea growing underneath it attacks the 
latter. Harder leaves and stems arc not allcclcd 

It produces on fulls opened, soft leaves irregulai patches, both small*and large, 
bright reiidish-hrow n m colour on both the surfaces, /onaied towards the edge, encir- 
cled h> <1 * translucent . Wtttcrv ring up to about I mm. wide: a dead Crotohuia 
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flower usually remains attached, 
encircled by a swollen ring. 


Affected lesions on the stem arc brownish-black 


Botryfis conidia appear on the undersurface of leaves as tiny, while lufis. 
Control 


Pluck off the diseased leaves. Lop the Croialariu as soon us the disease 
IS noticed. Infection by air- borne spores is negligible hence no other treatment 
IS necessary. 


BROWN BLIGHT" Col/etot^ichum come/lioe Mass, 

AND Glomerello cinguloto (Stonem) S. & v. S. 

GREY BLIGHT Pestafozzia theoe Sawada 

(Plates 14 and 15) 

•These diseases are extremely common on old lea leaves that are about 
to tail and also on leaves ol all ages when the tea plant is weakened by other 
causes such as (1) severe attack of Red spider and Jassids (Circen fly), (2) overdose of 
chemical manure, (3) lack of nitrogen, (4) waterlogging, (5) sun-scorch, (fi) hail 
damage. (7) lack of shade, (8) drought and (9) hard plucking etc. 

Both the diseases arc prevalent throughout the whole of North-east India and 
in most cases they occur together. 

Brown blight 

The diseased patches usually start at the margin of the leaves and spread 
inwards. When two or more patches occur side by side the whole leaf may be affected. 
The edges of the patches are sharply defined and more often marked with a delicate 
concentric zonalion. The colour on the upper surface is yellowish to chocolate brown 
at first, gradually changing to grey from the centre outwards. Minute, black, scattered 
dots (the fructifications) appear on both sides of the diseased patch. 

Grey blight 

The diseased patches are light to dark brown, with a greyish centre on the uppiir 
surface, roughly circular to oval, marked with concentric /onations almost from the 
centre to the very edge. Black pustules (fruit bodies) somewhat bigger than those of 
Brown blight are produced in concentric lines on the uppersurfacc. 

The diseased patch may occur at the margin or in the middle of the 
leaf. On old leaves it starts from any damage -a cut. a break or a bruise - 
on the leaf blade. On young leaves the patch is usually dark brown to almost black, 
rather irregular in shape and not marked with concentric rings. 

Control 

•} 

Direct fungicidal treatment is not necessary in any of these cases. The predis- 
posing causefs) of attack should be ascertained and the tea treated accordingly. 
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SOOTY MOULDS— Umccinula thcac Syd. & Bull., 
Capnodium sp,, Metiola sp. etc. 


Sooty moulds are found everywhere in North-east India. Their presence 
always associated with insects, mainly scale insects. 

The fungi pj^oduce, on the uppersurface of the lea leaves, an entirely superficial 
coaling which is cither a thin film or a woolly or powdery growth, soot-like in appear- 
ancif. The film peels off in flakes when dry. The fungi do not derive nourish- 
ment from iflc ica plant; they grow on the sticky, sugary s^retions (honey- 
dew) of various insects living on shade trees or green crops overhanging the tea or on 
the tea itself. They arf, however, not entirely harmless as they interfere with 
the normal functions of tfte tea leaves by cutting off the light with their compact, black 
covering. 

Control 

Fungicidal treatment is hardly necessary since the fungi disappear soon 
after the eradication of the insect(sl concerned either by lopping off the infested shade 
tree branches or by removing the insect affected green crop. 

If they occur as a result of scale insect attack on the tea itself the latter should 
be sprayed cither with 'Ovicide’ or Limc-sulphur solution to get rid of the scales (see 
page 30). 


LEADING SYMPTOMS OF LEAF DISEASES 

1. Black rot (a) Corficium invisum Fetch and 
(b) Corticium theae Bernard 

(a) Groups of small, more or less round, brown to grey spots which coalesce 
to form bigger, irregular patches with a slightly raised, wavy margin. Bigger patches 
are mottled with yellowish, brown and grey on the upper surface. Diseased 
leaves stick to other leaves and stems, held by mycelial filaments or cushions. 

White powdery patches, as if dusted, on the undersurface of mature, green 

kaves. 


(b) Thick strands of mycelium, up to about 3 mm. broad, purplish-brown on older 
stems and dull while to light brown on the green portion. 

A large portion or the entire area of the leaves reddish or yellowish- 
brown, resembling Sun-scorch, later changing to a mixture of brown, yellowish-brown 
and grey. Diseased leaves rem?lin suspended or stick to other leaves and stems, held 
by mycelial threads. 

White, powdery palcl^s, as if dusted, on the undersurface of mature, green 

leaves. 


2, Blister blight — Exohosiiiiunj vexans Massec 
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White, sometimes pink, powdery, round or oval, convex wans, about | inch (12 7 
ram.) in diam, on the undersurface of young, succulent leaves; corresponding spots on 
the uppersurface concave, yellowish and glistening. Severely affected leaves curl or bend 
over. 


Patches on the succulent stem arc elongated, slightly swollen, white and powdery. 
The stem at this point bends over or breaks off. 

3. Botryiis sp. 

Bright reddish-brown, irregular patches of varying ni/cs, /onaicd towards the 
edge, encircled by a watery ring about I mm. wide, on fully opened, soft leaves. 

Patches on the green stem are brownish- black and encircled by a swollen ring 

4. Brown blight — Cofh'totrkhum camvlIUw Ma^s. 

Yellowish or chocolate brown to greyish, well defined patches. concciUrically 
zonated at the edge and dotted with minute, scattered, black dots on both the surfaces 
of the leaves. 

5. Grey blight — tfwac Saw ad a. 

Light to dark brown, circular or ova!, concentrically /onaled patches hearing 
black pustules in concentric lines on the uppersurface. ^ 

6. Sooty moulds — Limacinula theae Syd. & Bull.. 

CapnoJium sp. and Mvliola sp. 

Thin, sool-like black, woolly or powdery, superficial film, on the up|X‘rsurfttcc 
of the leaves. The film peels off in flakes v^en dry. 


FLOWER DISEASE OF TEA. 


In the course of examining tea seed trees, with a view to ascertaining the cause 
of poor setting of fruits, a fungus producing Boirytis conidia was observed, during the 
flowering season on most of the withered tea flowers. The fungus belongs to the family 
Sclerolinimeae. Some fungi belonging to this family are known to causae 
flowers and fruits in orchards and of Camellia flowers, in other parts of the world. 


Our investigations have shown that in and around Tocklai, there are more than 
2 dozen hosts on which a similar fungus occurs about the same period (November to 
March.) 

So far it has not been possible to establish conclusively the pathogciiicily ^1 
funaus by direct inoculation of tea flowers in the field due to technical difficulties, Tria^ 
therefore, of a purely applied nature have been conducted assuming the fungus, to w 
responsible for the non-setting of tea fruits. 

It Ifts been observed that along with Bolryiii a number of fungi occur more Ics; 
to the same extent on tea flowers. It appears that these fungi, including Bojrym spp. 
are colonisers of a declining substratum. 
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No. 1 13 undci J.3. -Scale insects and mealy bugs on lea bushes by G.M. Dus. 

Tcii Pests and Diseases and their Control, by E. Hainsworth, Heffcr, Cambridge ( 1952 ). 

Annual report Mycology Branch 1957^1959 

Tea Quarterly. The Journal of the Tea Rtscarch Institute of Ceylon, Vol. XXll, Part 11 
June,* 1951. 



Chapter Five 


SEEDLING DISEASES AND THEIR -CONTROL 


COLLAR ROT — ^homopsis sp. 

This fungus is common in lea nurseries ihroughoul ihc lea growing region of 
Norlh-cast India. It occurs mostly in Ihc soils which are of a sticky nature or where a 
hard crust forms on the surface after heavy rains. 

The fungus attacks young seedlings, (up to about 9 months from the lime of 
emergence I at their collar region, encircling the main stem in a ring and extending over 
a region of 1 — 2 inches (2.5 5.0 cm.) above and about i" (1,27 cm.) below the soil level. 
Occasionally the attack takes place a little above the soil surface. 

The affected portion of the stem is usually smaller in girth than the adjoining 
unaffected portions on either side. The upper edge of the diseased area is marked by 
a ring of callus growth which pushes the bark up. If the diseased portion is scraped 
with a knife, the wood is found to be discoloured cither brown or bluish, sometimes 
permeated with thin black lines or rings. ^■^uclIfications of the fungus appear as minute, 
black dots scattered over the affected bark. 

Affected seedlings suddenly wilt and die. when a hot sunny period prevails, towards 
the end of the rainy season. Deaths occur either in groups or in a scattered manner. 

Control. 

Nothing can be done to save the diseased seedlings. Slightly alfceted ones may 
survive for a few seasons until they arc subjected to attack by other fungi through the 
damaged tissues or to some adverse conditions of growth, 

Measures must, therefore, be of a preventive nature. Nursery beds, especially 
in unshaded, sticky soil, should be sprayed, with a 0.25% suspension of a suitable 
per fungicide once before the heavy rains arc expected and again after about a month, 
in a lull in the rains. Care should be taken to wet the collars of the seedlings with the. 
spray fluid. The surface crust should be lightly broken before spraying. 


‘DAMPING OFF"— Pyth/um sp. 

This soil fungus is known to occur in tea nurseries in the plains of North-east 
India, where the soil is sticky, tending to form a crust on the surface after heavy rains 
or where the soil remains unduly wet for long periods. 
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The fungus aliacks the main stem, of young seedlings, near the soil surface, as 
in the Collar rot caused by Phomopsis, Infection occurs, while the stem is still soft, r.e. 
during the first 6 inonihs. immediately below the surface crust. The stem is affected 
all round to about an inch (2,5 cm,} above and the root to about 2 inches (5.0 cm.) or 
more below the soil level. 

r 

The bark of the affected region becomes very soft so that it crumbles away when 
rubbed with the fiiigcrs. The wood, when scraped with a knife appears sodden and 
sligh*ly discoloured. The disease docs not produce any other external symptom. 

Diseased seedlings look yellowish and unhealthy during the rainy period and 
suddenly will and die wher a period of hot, dry weather prevails towards the end of it. 

Control. 

Nurseries in heavy soils, should f)e sprayed, prophylaciically, so as to wet the 
soil round the collar of the seedlings, with Cheshunl compound*, once after the first 
heiivy rains and again after about 3 weeks of the first application. Failing this the 
beds should be sprayed as soon as signs of Pyfhium attack are noticeable, to be followed 
by a second application after about 10 days, If there is any crust formation on the sur- 
face of the beds it should be lightly forked and the soil splashings adhering to the stem 
of the seedlings should be lightly rubbed off with the fingers before spraying. If the 
ingredients of Cheshunl compound arc not available, a 0.25% suspension of a copper 
fungicide may be substituted. 

Do not water nurseries with dirty water from shallow ponds or pools. 

Do not use rice-straw as a ground cover on nursery beds. It is known to favour 
the attack of ‘ Damping off' fungus. 


• Cheshunt Cr>m/w>«f!rf— Copper sulphate 2 parts 

Ammonium carbonate 1 1 parts 


1 


I 


by weight. 


Grind the substatKes $epai|itely to a fine powder and then mix. Store in a stoppered, non- 
corrosive container for 24 hours before use. 


For use 1 lb. ( ‘45.^ kilo ) of the mixture is dissolved in 30 gallons ( 136.3 litres ) of water. 



Chapter Six 


DISfASES CAUSED BY FAAASITES 
OTHER THAN FUNGI 


BACTERIAL DISEASE 

So far no bacterial disease has been found on lea plants in North*east India. 

Tea seeds, damaged by the tea seed bug ( Pot*d7ocon'\ /arusK arc often invaded by 
bacteria but these arc secondary'. 

A will disease of nursery seedlings of O/irniJU/septum -O. ntin uhra) »nd Tuqg 
(j^/eunfes sp ), caused by bacteria has been recorded at Tocklai. 

Control. 

No effective control measures against bacterial wilt are known. 


VIRUS DISEASE 

No virus disease of tea of any commercial importance is at present known in 
North-cast India. 

Tephrosia Candida is known to be affected by more than one virus disease. The 
following symptoms arc produced on the affected plants. 

(i) The leaves become variegated and mottled with yellow spots. 

(ii) Plants become crinkled and dwarfed. 

(iiil Plants grow normally for sometime and then develop bunches of wttcheVbroom- 
like growth with swollen, crinkled, weeping shoots and miniature, yellowish 
leaves. 

Virus diseases are known to be transmitted by insect vectors. 


CoDtrol. 

Affected plants should be uprooted and destroyed. 



44 


RED RUST— Cep/io leu ros parasiticus Karst 
(Plate 16) 


This is a disease caused by an alga NOT by a fungus and the name Red rust is 
therefore a misnomer. This secondary disease is common everywhere in the plains and 
it attacks all kinds of tea both young and old when vitality is impaired by adverse condi- 
tions of soil, climate etc. These arc mainly poor fertility, alkalinity and lack of aeration 
of the soil, hard pan, inadequate or complete absence of shade, drought and waterlogging. 

Red rust casuses severe damage, especially to young tea by attacking and killing 
stem tissues in patches. This results often in die-back of the stems. Older leaves and 
tea seed capsules are also Attacked but here the damage is negligible. 

Affected patches on the stems become most noticeable when the alga produces its 
main crop of fructifications, which, appear about April — July on one or two year old, 
sometimes on three-year old. stems. The fruiting patches are brick-red or orange in 
colour. When examined with a pocket lens these are seen to consist of a dense growth 
of liny, orange coloured hairst, bearing at their ends minute knobs (sporangia) inside 
which the spores al*e produced. It is not unusual to find a few such hairs at other times 
of the year but they generally escape notice except when produced on the affected spots 
on the leaves. 

From about August to March ^ed rust lesions on the stems can be rocognised 
by their circular to oval shape, purplish-black colour and longitudinal cracks on the 
surface. The patches are mostly to be found on the upper side of horizontal branches 
while they occur on all sides of the vertical ones. 

Infection takes place mostly during the fruiting period (April— July) by means of 
microscopic spores which are distributed by wind, rain splashings etc. The weather 
conditions at this time, being wet and warm, are ideal for the germination of the spores 
and for the Invasion of tissues of the young stems by the algal cells thus produced. The 
alga, after penetrating into the tissues goes on multiplying at the expense of the host cells 
and gradually extending deeper and deeper. The host plant attempts to throw off the 
infection by growing a layer of corky tissues below the affected ones, but rarely succeeds 
if it is debilitated from one or more of the adverse conditions related in an earlier para- 
graph. As a result severely affected stems on weak bushes die back. 

Tea plants attacked moderately to severely by Red rust on the stems invariably 
present a very characteristic appearance during the fruiting period. The leaves produced 
above the affected region become variegated with yellow patches. 

r 

‘ The disease is fairly common on the older tea leaves. (Affected spots are more 
or less circular, up to about i' (6.3 mm.) in diameter, with a slightly swollen appearence 
.on the uppersurfacc, the margin is purplish in colour. Sometimes a watery green ring 
of tissues surrounds the diseased spots. Fructifications appear at the centre of the spots 
either on the uppersurfacc or on both the surfaces^ from about July onwards. (Older 
spots become dry and the central portion turns light, dirty brown or greyish.^ 

Red rust appears to be capable of attacking many green plants besides tea. It 
has soTar been recorded on ihe following hosts which are grown in tea estates. The 
ones marked with an asterisk have been found to be very susceptible. 

t. Fruiting hairs of Reil rust are often confusevl with those of a saprophytic fungus known as 
Sfifhum mmum { see Plate IP 
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^ />av<vi/>i<A Aihtzzta chmensis^, A. Uhhfk, 4. oJora- 

nUc7 Trc^fd/arw ana^ynnd,,, C bi^owncL Oaibergia oxsa^ 

manii Mfilin - i Chrkidia scpium, IndifiOftra dosw^ /. 

T YOiieiii* Parkia hynnica, Prioirttph i\ fimtdrs, Tephrosia camMi* nniH 

Control. 


incc iiiiack of Red rusi becomcN severe under unMiisfiKtort environmental'' and; 
conditions it is essential in the tirsi place to ascertain the prvHlisptvsin^!! cause 
o il ‘health ol the plant and remove n hy appropriate treatment. I his mav be done 
in a variety ol ways. 

1. Improve soil tcriilny. where ncccsvii), bv judicious manunne 

Increasing amounts of nitrogenous maiuire appreciably reduces Red rust. es|>eco 
ally when potash is added to ti. It is ihcrctorc advisable to manure young tea 
with a balanced mixture containing nitrogen, phosphate and |><vtash, 

2. Rectify the pH status of the soi! where nccessarv 

Improve soil aeration hs projx.M drainage (this is ext i erne) v intporianit. 

4. tstabhsh good shade, 

>. Drought lender areas slum Id lx* irrigated oi protected hv other cultural mcasui^s 
c,g. heavy mulch dressing, ellective shade, water ei>nseivaluin. good drainage, 
adequate manuring, pruning at the correct lime etc 

h. Supplement treaimenis I S bv spraying the stems thoroughly with 0,25 sus- 
pension of a suitable copjxr fungicide, preferably mixed with a spreader or well' 
mg agent. At least two rounds are icCiunmcnded. one in the last week of April 
and the second in the third vveek of May. It may be necessary to continue the 
spraying for 2 5 consecutive years to ensure satisfactory control I he lime of 
spraying may vary somewhat from year m year or district ti> district due Ivi 
climatic changes. 

On shade tree seedlings m the nuiscry. in areas where Red rust is known to be 
prcvaleni. the spraying should be continued a! fortnightly intervals to end of June. 
Young shade plants in the young tea should be sprayed at the same lime as the tea is 
sprayed. A little older ones, which cannot be sprayed without wasting a large amount 
of spray fluid, should be painted on the stem with a painting brush using 1 lb. 1*455 kih^) 
of fungicide m 10 or 15 gallons (45*46 or 6S 2 litres) of water plus a spreading agcrsl. 


(7) Never allow two-year old Tephrosios artd Desmodium gyroides to 
stand in young tea. 

Whenever possible use Cnnahria una^yr(k<ie.s Jii preference to Bt*ga medeloa 
{Tephnysia cunifuia) and Desmodium ^f\roiJe.\ as temporary shade in young tea as the 
former is very much less susceptible to Red rust attack. African medeloa {Tephrosio 
Yogelii) is best avoided in young tea except as a one year crop, to be removed before the 
end of March. * 

3 

Boga medeloa and DvsmuJium '^vroides S4>wn with the early rains in 1 clyuary 
earlv March are often infected by Red rust when they arc 2 A months old. as a result 
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they bear a heavy crop of Red rusi fructifications in April- July during ihe following 
year and thus serve aS centres of infection to the young tea. Hence early sown Boga 
medeica and Oexmodium gyroides should always be removed in March of the following 
vear. 


ANIMAL PARASITES. 

Tea plants and young shade tree plants are sometimes damaged on their under- 
ground portion by animal parasites such as Cockchafer grubs. Longicorn larvae and 
rats. Young tea seedlings in their first 9 months in the nursery are very often damaged 
on their roots by eelworms to such an extent that whole nurseries result in a failure. 

Damage caused by animal parasites to the aboveground portion of plants can be 
easily recognised but that occurring below the soil surface is often confused with the 
cfTecl of other factors such as drought, heat, waterlogging, manure, disease etc. 


‘^RACHliMALA" Lofonthus sp. (or Dendrophthoe sp,'?) 

1 his is a parasitic green plant similar to mistletoe. It is fairly common on the 
forest trees as well as on many of the cultivated plants including lea seed trees. 


Ihe plant grows on the branches in clumps, producing leaves which often appear 
to simulate those of the host. Us roots grow a long way from its point of origin. These 
roots firmly adhere to the surface of the branch by means of small rool-likc projections 
(suckers) which penetrate into the host tissues. Ultimately the roots completely fuse 
with the stem of the host plant Since the parasite lakes up its nourishment from 
the host the latter gradually develops die-back of the stems and if the attack is severe- 
whole plants die out. 


It is very common on lea seed trees, especially in neglected ‘barics’. 

“Raghumala" produces very sticky seeds, which, stick to the beak and feet of 
the birds feeding on them and arc thus distributed from place to place. Some people 
believe that the seeds do not germinate unless they have passed through a bird's intest- 
ines. 


Control. 

The parasite should be promptly removed by cutting the atfecied branch well 
below the end of the root. Any seeds slicking to the branches of the host plant should 
also be brushed off at the same time. 


When the affected brj^nches cannot be removed without causing heavy damage 
to the tree' itself the followffig treatment will be found very effective. 
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Prune off the raghumala ai I J to 2 mchc> (about 4 5 cm ) above the point at v^hich 

it Emanates from the host branch, making as oblique a cut as possible* so as to leave a 
stub with a big cut surface. Wrap a thick pad of absorbent cotton wool or even old 
hessian or gunny cloth round the projecting stub to cover the cut surface completely. St>ak 
the pad thoroughly with a 5 solution of common nuIi (about 2K grams, in 560 njl. 
water). Repeal the treatment after 4 or 5 days. This will kill the raghumala. 

In very severe cases of attack the branch of the host plant may also die along with 
the parasite after this treatment in which case u should be promptly pruned away, the 
cut surface polished and painted \Mth a protcviive paint such as Indopistc. 



Chapter Seven 


EPIPHYTES 


KPIPHYIK AND I.ICHENOIJS FORMS OF RED RUST 

Besides the parasitic one, two other forms of Red rust, occur on old tea 
leaves in shaded places They produce the following symptoms. 

1. *Hpiphytic form Occurs as small, oval to ctrcular spots, up to about {4'2*mniJ 
m diam., lobed with an irregular margin, orange coloured and thinly covered 
with orange hairs (mostly sterile i\e. without sporangia at their ends), on the upper- 
surface only of hard, old leaves. 

2. Lichenous lorm Occurs as very small, more or less circular spots, about the 
si/.c of a big pin-head, dull silvery-white to bluish-grey, thin and smooth, in large 
numbers on the iippersurfacc of old leaves only in heavily shaded places. 

(ontrol. 

No treatment is necessary smcc both these forms are harmless. 


LKHKNS 

In North-east India, the sterns of tea hushes and shade trees are invariably 
marked with irregular patches of varying colours. Sometimes bunches of greenish- 
blue or ash-grey hairs and thin leaf-like growths of the same colour also hang on to the 
stems at intervals. The latter are thin, wrinkled, lobed and curled at the edges. These 
are all dilTcrcnt forms of lichens which arc the result of a symbiotic association between 
two plants V/:. fungi and algae. 

The most common form of lichen is the one which forms Hat patches. These 
patches adhere to the bark so fir nly that they look like irregular designs painted on with 
assorted colours dull-white, light to dark grey, bluish-grey, dark green greenish- 
black. yellowish, brick red. etc. Some of the patches are plain, others are spotted with 
marks of various designs such as black globules or pointed black pin-heads (which arc 
often confused with fruclitications of Thorny bli^hl— /(f^/ao.spora sp.). straight or curved, 
irregular, black, slightly raised lines, up to about (3 mm.) long, small white or pin- 
kish sttys. dull-white, pinfcish or black, irregular spots up to about J' (6-3 mm.) across 
etc. 
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nr»irichm^nt T 001 knov\n \o cuusc discaNe direcil> sn\cc ihcv do not derive ihcir 
inH th^ r m. plant but their erouth is more proliftc on moribund plants 

some extent with the normal expiinsion of the stems radially 
on hide*bound bushes by offering mechanical resistance 


Some lichens turn ycliovs or red at certain llme^ of tlic \cai when the al^al growth 
predominates: others turn sermilion-red when ihc\ come in contact with alkali such as 
caustic soda and lime. 


The Red rust aiga of tea grow;> in coinhnuiiion with a blacW luftgus and forms 
small silvery. bluish-gre\. more or less circular, lichcnous iipots on the uptxrr sur- 
face of mature tea leaves m lica\ilv >haded places. I his form of Red rust is harmless 
(see page 48). 

Control. 

Healthy. sigorousK growing plants require no ircaimcni for lichens, Mide-bt>und 
tea bushes may be painted with advantage using a caustic wash () sprayed with a 

strong lime sulphur solution soon after pnining. Ovicide is also known to remove 
lichcjs. 

Hide-bound hushes should lx- mused hack to good health by pidicun^s cultural 
operations. 


MOSSK.S AM) lJ\ KRWORIS 

In ilie Darjeeling hilK us well as in muisi. damp localities in the plains tea bushes 
often bear on the lower portion of the branches epiphytic growths of mosses and liver- 
worts. These plants provide liarhouring places |\ir some insects otlicrwusc tltey arc 
harmless. 

Besides lea mosses and liverwctiis mas he lomul on most of the perennial plants 
growing in humid places. 

Control. 

Tlicy arc easily rubLved oti with a piece of sacking during the cold wcaliicr. C'auv 
tic wash (i 2'',,). strong limc-sulplun s(»lution and Ovicide are also eflcclivt# in 
remov ing these su|X'rtieial plants. 


HORSK-HAIR BI.UiHI MaraitniUi 'equicrinn Mull. 

This funens sometimes grt>ws on hits tif dead stem and dead leaves which ^olltxt 
in the centre of the frame of tea hushes, especially m damp, shady places. It is also of 
common (^currenee on the litter of dead leaves and twigs lying on the ground in bamboo 
barics. It is called Horsc-hair blight because it grows m the form of black, shining 
threads or cords which closely resemble horse's hair. These cords attach <hcMh selves. 
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at random, to ihc fallen bits of stem and leaf and also to the dead outer tissues of the 
bark of living stems rfhd thus form a tangled mass inside the bush. 

The fungus is harmless since it never penetrates the live tissues of the host plant 
hut it presents a very untidy sight. 

Control. 

Thorough clctming out of the dead matter during pruning is all that is necessary 
to eradicate Vte /uncus. 





Run blight <M M.irgmul nccroM>. Note i>ms. tmhug .uul in.iigin.it injurs isf ihc iciislci’ Rmscs. 





Chapter Eight 


NON-PARASITIC DISEASES AND DAMAGE 


RIM BLIGHT OR MARI^INAL NLC'ROSIS 

(Plate 17) 

Rim blight ot tea in prcNaictu in \ar\ing degrees throughout th: \sIh>1c ol North- 
oast India. 

It is a diseased condition produced, on the voung leaves, not bjr the direct aciKui 
of any parasitic micro-organism hut by one or more of the following factors 

I. Damage by sucking insects such as Cirecn tK (iassid). 1 hnps and Pink mite-. 

II. Attack of Pof ia 2f\ pohrunmn or other \sood destroying fungi lower down on 
the branches or on the main stem 

III. A period of hot. dry weather during or iinmcdiatelv altei hud-break, on clean 
pruned tea. in poorly shaded or unshaded areas. 

IV, Overdose of chemical manures, especially those containing nitrate of soda. 

V. Application of chemical fertilisers to pruned tea before adequate leaf growili 
has taken place. 

VI. Deficiency or excess of minerals 

VII. Chlorosis of the leaves, due to Red rust attack <m the stems, or due to any 
other reason. 

The disease always starts at the margin of the very young leaves, I he sci rations 
and the margin turn chocolate brown, 'This gradually extends inwards towards the 
mid-rib. The veins adjoining the alTccicd area also turn chocolate brown on the under- 
surface and the green portion along the edge turns yellowish. As the green portions 
in the middle of the leaf continue to grow and expand in area the leaf curls, usually 
downwards. When only one edge is affected the leaf bends sideways, The affected 
area becomes thin and papery and it is often secondarily invaded by Brown blight. Circy 
blight. Cladosporium sp. etc. 

Light leafed leas arc more prone to Rim blight than the dark leafed ones. 

Treatment. 

(I) Tea affected by Jassid and Thrips should be sprayed on both the surfaces of 
the leaves with 50% water dispersible DDT using 1 lb, ( 455 kilo ) of DDT in 40 gallons 
(18L84 litres! of water. 
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(II) Mite affected tea should be sprayed on both the surfaces of the leaves with I 
part of standard lime sulphur in 40 - 50 parts of water. 

If Jassids and/or Thrips arc accompanied by mites a combined spray of DDT 
;yid lime-sulphur, using I lb. ('453 kilo.) of DDT and 1 gallon (4*54 litres) of lime-sul- 
phur in 40 gallons (I8I'84 litres) of water should be applied. This mixture deterio- 
rates on standing 

** (III) In droiffeht susceptible areas, adjust the time of pruning so as to avoid bud- 
break during or immediately before a droughty period. 

(IV) Do not app>ly any chemical manure until the new growth 
consists of, 2- 3 fully opened leaves after top pruning and 3- 4 such 
leaves after medium pruning. 

^ ’ (V) Where the predisposing cause is any of the wood destroying fungi mentioned 
above, treat the tea as the situation demands. 

(VI) Establish adequate shade. 

Bushes lightly affected by Rim blight often recover, towards the middle of the 
rains, without treatment. 


SLN-SCORCH 


Sun-scorch damage occurs not only^n the thicker branches and the main stem of 
mature tea bushes in all the plains areas of North-cast India but also on the leaves. 

Sun-scorch on leaves of (1) Mature bushes-- Sometimes during the rains almost 
all the fully opened, mature, exposed leaves in a section of tea suddenly turn chocolate 
red, within a few days as if swept by fire. This usually happens when a period of dull, 
wet weather is abruptly followed by one of hot scorching sunshine. 

Affected leaves turn completely reddish-brown. Where a leaf is partially shaded, 
by another immediately above it, a sharp and clear impression is left on the leaf below, 
showing the shaded area quite green and the rest completely reddish-brown. The under- 
surface of the scorched leaves is usually coated in patches with a thin film of gummy, 
shifting substance, as if lightly brushed with a varnish, which, is not quite dry. The 
young buds, immature leaves and the old leaves lower down are usually unaffected. 
The damage is invariably followed by Brown and Grey blights. 

{2) Young plants Young plants, planted out, in unshaded or poorly shaded new 
extensions, uprooted areas or as infills in old tea arc sometimes affected by Sun-scorch 
when they are subjected to a peUk'^iod of strong sun immediately after transplanting. The 
leaves turn chocolate red, wither and exude a gummy substance on the undersurface. 

*'(3) Nursery seedlings— On nursery beds when the shade is abruptly removed 
^instead of thinning it out gradually or when it is suddenly blown down in a storm, the 
seedlings, especially those in the middle of the beds often lose their leaves <flie to Sun- 
scorch.ft The leaves becomyfc yellowish-brown to reddish-brown, thin and papery and 
dry ouf. 




PLATE IZ 



Siin-worch Nt)tc rornution i>J longiiuilinal wounds on ihc sicm 
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(4) Pruned Imslics — In ihc pruning seawn, when bushc» arc cui ucrovn^ ihc lower 
le^cs being suddenly e^tposed lo the sun gel scorched. The leaves, in ilie centre of the 
frame, thus exposed develop slightly reddish‘brown patches, between Ihc lateral veins, 
starling near the mid- rib. Gradually these patches spread and join up to form a big 
patch extending over mosi of the central area of the leaf. By this time the damaged 
area is silvery-white above, grcyish-whitc to brown on the undersurface and invaded 
by Brown and Grey blights. 

When sun-scorched leaves arc held against the liglit the aJkcicd areas, tefore 
they arc invaded hv secondary fungi, look semi-transparent, as if soakqd in oil. 

1 reatmeot. 

Fsiabhshnicnl of adequate shade is the most elfcclivc piccaiiium against Sun- 

scorch. 


When mature lea is severely atlccted Sun scoivli dining tlie plucking stMson. 
the plucking table should K* raised b> having a leaf. 

Young lea in uproi»led areas and new extensions sliould l>e proxided with tempiir.irv 
giceiA'rop shade tdl permanent shade is est.ibhshcd. 

Sun-damage on nurserv seedlings may be avoided hv thinning mit the shade grad- 
iiallv. This will help the leaves to .idapt themselves to the increasing light and heat, 

Sctvrching of edd 1 o.i\l-s fontuving jvruning is not serious. 


SI VS( ()H( II oS BKANC IIKS 

ll>l,ik- IX| 

Mature lieallhv bushes, cspcciall) iliosc with vigorous growtii. when medium 
pruned or heavy primed before November, particularly after revling them for some 
weeks, are damaged b\ Sun-sccircli. m varvmg degrees, h occurs practically in all the 
plains districts id N<irih'east India. 

When hot sun rays fall directly <in the uppeisuitace ol thick, hon/ontal branches 
and on the southern and south western surfaces of the vertical and oblique ones, the 
hark may be killed cither in isolated, longitudinal patches or in one single p#*tch 
extending throughout the whole length Sometimes Snn-scorch occurs when a shower of 
rain is followed immcdiatcK by very hot sunshine, so that the bark is ‘steamed oir\ 

Tea grown on stony ridges and southern aspects <d hills sorneliincs gets Sun- 
scorch due to radiation from stones and terrace faces. 

Some weeks afterwards, the bark cracks and peels oil exposing the bare wood. 
On vigorously growing bushes, the exprned wood on smaller patches may be completely 
covered by callus growth, taking place from the edge of the alTccicd area. On weak 
bushes, however, wound parasites such as Porta hypohrunnea, Macrophoma thcicola, 
Aglaosportf sp.. Sectria spp.. get in before the healing is complcle. These fungi slowly 
work their way downwards, killing ilic living wood, until the main stem is reached when 
the bush is often killed completely. 



54 


Treatment. 

Adequately shaded tea, when medium pruned at the proper lime, rarely suffers 
from Sun-scorch. Mgdium pruned lea can be protected from Sun-scorch by inlersowing 
the areas, in the early spring of the year of pruning, with Tephrosia Candida or Crota- 
iana anagyr aides. The green crop should be sown in alternate lines running North to 
South or North-west to South-east. 

Painting of fhe branches, immediately following pruning, with a caustic wash 
mixed with lime will also reduce damage from Sun-scorch. 

Piling up of the prumngs on lop of the bushes also reduces damage from Sun-scroch 
but this must not be done* in hot dry areas where there »s risk of fire. Where used, the 
pruning.^ should be removed before bud-break takes place, in order to avoid damaging 
ihe new buds. 

Exposed soil between the rows on».stony ridges should be covered with a heavy 
mflich dressing. 


LIGHTMNf;, 

During the rainy season, lightning often causes sudden death of tea bushes in 
groups of anything front about 15 to 70 or more. More often a shade tree is included 
in the affected patch but somehow it escapes damage in most cases. 

Ihe leaves of the bushes suddenly wither, turn reddish-brown and remain atta- 
ched to tile branches for sometime, giving the impression of being scorched by fire. 
Bark and wood tissues of the above-ground portion, and to some distance below the 
soil level, are severely plasmolyscd. Whcti sliced with a knife the wood is seen to be 
discoloured evenly dark brown. 

Treatment. 

Bushes affected by lightning should be dug up immediately since they are likel) 
to be rapidly attacked by Charcoal stump rot. The vacant area should be manured 
wkh a heavy dressing of well rotted organic manure, pul under a green crop such as 
Crotalaria anagyroides. for at least a year and then replanted. If replanting is done 
without such treatment it is more likely to end in failure: sometimes even the grasses 
fail to crow in affected areas for a long time. 


HAIL. 

In the plains estates of North-east India local hail storms sometimes cause heavy 
damage to tea during the months of March May. There are certain belts where hail 
storrrP occurs almost every year. 

Cut- back tea and young tea suffer the most, especially when they ^re poor!) 
shaded^or unshaded and not protected by any green crop. In severe cases bushes may 
be aimfest Completely defoliated and the branches badly barked on the uppersurface 
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or on the side from which the hail comes Damage lo ihe branches is comparatively 
Icsl on top pruned and unpruned teas. 

Hail cuts, if not protected in lime, are liable to be infected by wound parasites 
such as St*crria sp., Uacrophoma fhtricoh. Poria hypobrtmni'a etc, 

Trratment. 

Where Sear id disease is known lo be prevalent, tea barked by huii should be 
sprayed within 48 hours, with a 0 25“^ suspension of a suitable' copper fungicide, 
preferably mixed with a spreader. 

Where hail damage is of regular occurrence, establishment of u good shuda canopy 
will reduce damage to a great extent. In the absence of permanent shade the tea should 
be protected by a green crop such as Croia/aru^ unagyroides or Prituropis eyfisoides 

Where hail damage has been scvr;c and much defoliation has been causenJ, 
manure with a quick acting fertiliser such as sulphate of ammonia but only when the 

tea puts on two or three new leaves following the damage. 


DROUCHM 

e'er tain tea growing areas in North-east India arc subject to drouglit, not only 
in the cold weather but also often in the spring. Young tea plants and shallow-rooted 
mature bushes, in full leaf sutTcr the most 1 he intensity of damage varies according 
to the duration of the drought and other environmental conditions 

Affected plants, gradually wilt, the foliage at lirst develops discoloured patches in 
between the veins and then dries up turning reddish-brown. A thin varnish-likc, shin- 
ing, film is often noticed on the undersurface of the dried leaves. Ibis condition iS 
followed by dic-back of the stems and (inally the plants die out completely. Ihe wood 
of the stems, which dry up due to drought, usually looks pinkish when sliced with a 
knife. • 


Tea in droughty areas is very susceptible to scci»ndary diseases such as Red rust 
{Cephalcuros /uira.\iti< us). .\fai rophottuj rhcintla. Brown blight, (irey blight etc, 


Precautionary measures. 

Drying out and baking of the surface sod should be prevented by heavy appjica- 
lion of a mulch dressing 

Establishment of good shade is exiremcly essential in droughty areals. Shallow 
rooted shade such as Alhizzia falcata ( A. moluccana) should be avoided. 

Unpruned or skiffed lea suffers more from drought than pruned tea. In*arcas 
where drought is of regular occurrence the principle should be lo prune into the drought* 
and not so early as lo allow the lea to enter into it with full new foliage. 

Attention should be paid to good drainage 
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The health and vigour of the tea should be maintained by adequate manuring 
at the proper time/ 


WATERLOGGING 

In the plains of North-east India, tea bushes and some of the shade trees and 
green crops assoefated with them, often suffer from impeded aeration or waterlogging 
of the soil. This condilicgi may be brought about by various factors such as flooding, 
low lie ol the land, stiff ejayey nature of the soil, high water table, an impervious layer 
of heavy clay subsoil, seepage water, sauccr-like depressions around the collars of bushes 
due to the soil being checled away, puddling of the surface soil by cheeling in wet weather, 
total absence or improper drainage, an^ piling up of sub-soil around the collars while 
clearing or deepening the drains. 

The usual 'symptoms produced on the bushes are (1) the bushes turn sickly and 
yellowish, (2) plucking points arc greatly reduced, (3) leaves are attacked by Brown and 
Grey blights and the stems by Red rust, (4) roots are shallow, twisted and bunchy 
with a tendency to grow upwards, ends often die back, surface becomes roughened 
due to enlargement of lenticcls and ultimately they arc attacked by Violet root rot. 


iTfcaut ionary measures. 

Improvement of drainage is the most essential thing. 

Avoid chccling during wet weather. Do not cheel away the soil from around 
the collar of the bushes without replacing it. 

Do not pile up subsoil from the drains thickly near the drain-side bushes; carry 
it to the nearest path if possible or spread it out not more than an inch (2 5 cm.) thick 
the tea. 

Improve physical condition of the soil, where necessary, by occasional beavv 
dressings of green manure. 

r 

Do not attempt to grow shade or green crop species which arc sensitive to impeded 
aeration of the soil. 


HEAT DAMAGE 

Tea hushes, especially llyc young ones and young shade tree plants growing on 
stony ridges, southern slopes ot teclahs and exposed sandy soils which get baked in 
hoi sun, are often damaged at the collar region by heat. The tissues of the main stem 
just r:ar the soil surface arc burnt on the southern and western side of bigger hushes 
and practically on all sides of smaller ones. 

A ring of callus usually forms at the upper edge of the damaged lesion but smaller 
plants ‘.vhrtt completely girdled often die out in the same manner as from drought. 
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.kf C young plantb m ihc Si>uihcrn edge o( nursers beds are dajiiaged on 

ihe 5>outh-wesiern aspect of iheir main stem in a longitudinal strfp. 

The leaves ot severely atfccted plants wither, turn brown 4s in drought and curl 
inwards Ihc undersurtacc is sometimes thinly smeared m patches with a shining, 
varnish-hke substance. Main stem at the collar region, when scraped with a knife, is 
iound to be discoloured brown. Oamaged lesions on the stern arc usual I v affected bv 
Macropnonui ttukohi, Porui hxpohrunnt'n, PipithiU} sp. etc. * 

Precautionary measures. 

Heat injur\ ot the aboxcmentioned nature nia\ be avoided bv pr<.t\iding adequate 
shade or ground eo\er as the situation demands 

Damaged plants sluniid be replaced. 


MAM KK INJl RV. 

Young tea plants in the lietd arc sometimes seriously injured by wronglul appli- 
cation of chemical leriilisers, even when the amount applied is not too high. • 

m 

Chemical manures, if applied in contact with the col la 1! especially during u di^ 
period, absorb moisture trt»m the plant tissues and cause plasmolysis. Also when rain 
lollowing an application *tvashes down the manure into depressions around the eollur. 
thus bringing a concentrated solutiiui in direct contact with the tissues, plasmolysis 
occurs. In the latter case the amount ol manure, hciwever, makes a difference; the high- 
er the amount ilie greater is the risk Jif damage. 

Ihe sympu>ms produced on the plants arc almost similai to those of sesere 
drought or lightning. Plants may be bnmd at ditlereni stages of wilting according to 
the intensity of damage. Severely* affected ones die out completely. Some plants 
grow a ring of callus at the upper edge of the affeeted area whicli when scraped with a 
knife is seen to be heavily discoloured brown. I he nu>si characlerislic feature of manure 
damage is that the discoloured area is found at the willing stage to be sharply divided 
at the soil level, from the green tissues ab{>vc. When tlie plants are dead for someti^ne 
this distinct i\c appearance is not so marked 

Precautionary measures. 

Chemical manures should never be applied in direct ctuMacl with the collai 
the plants, 

It IS always risky to appl> chemical manures to plants situated in saucer -like 
depressions formed while chccling. 

Careful supervision is called for where children arc employed in tha application 
of manures. 


Application of chemical fertilisers on to dry soil, following a prolonged dry period,* 
is belter iKoided 


Dead and wilted plants should be replaced 
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DEBILITY (OR LACK OF RESERVES) 

Tea bushes, even vigorously growing ones, sometimes completely die out for no 
apparent reason, follo>ving a severe though necessary type of pruning such as medium 
pruning or decentering in case of young tea. it is also a matter of common occurrence, 
especially with older tea which is subject to adverse conditions, that bushes gradually 
deteriorate in health and ultimately die, without the intervention of parasitic diseases. 
There may be a feW exceptions but these arc only coincidences. Careful examination 
of su;h bushes shows that their death is caused by complete absence of reserves. 

< ■: 

The tea bush, like all other green plants, manufactures the food necessary for 
Its life and growth, in its gfeen parts -mostly the leaves. Distribution of the elaborated 
food, to fiiosc parts where* new growth takes place, is made from the leaves and the sur- 
plus foerd is transferred down to the roots to be stored up in the form of starch. The 
amount of stored reserve varies with the rate of growth depending on various factors 
such as climate, altitude, age, damage f^')m pests and diseases, soil condition, cultural 
operations etc. When the green parts ots/hc bush are completely removed by pruning 
or by some other agency, the carbohydrate serve in the roots is mobilised for the pro- 
duction of new gri'wth. No growth can take place in the total absence of reserves and 
the bushes die out. 

A. somewhat rough estimation of the amount of reserves in the roots mav he made 
in the following way. 

Select a number of representative bushes in an area. Dig up at least two heal- 
thy lateral roots, about the thickness of the little finger, from opposite sides of each 
bush. The end of the roots thus removed should be cut sqtrare across and smoothed 
with a sharp knife. Put a drop of iodine solution prepared either by (1) dissolving I 
gram of potassium iodide in 100 ml. water to which 0.3 gram iodine crystals are added 
or hy (2) diluting hospital tincture of iodine to about 8 times with water. 

The starch in the cells is stained black by the iodine. When the cut surface 
turns evenly deep black all over it may be considered full (100) while a root deplete of 
reserves will show no black colouration at all and it should be reckoned as 0. When 
the black colour covers less than 50",; of the area the reserves are considered to be below 
par. 


Vigorously growing young tea plants have a greater demand on the food nianu- 
ladlurcd in the leaves and as a result chances of their storing reserves are very small 
except during short periods of dormancy. Therefore, if complete removal of the food 
manufacturing area, by centering or pruning low, coincides with a vigorous growth 
per tod, when the roots contain no reserves, the plants cannot put on new growth and 
;fs a result they die out. 

In medium pruned tea the bushes draw on their reserves for the production of 
new growth. Su^essful recovery after such pruning is relative to the amount of reserves 
stored ap in their roots before the operation. If the reserve is inadequate the post 
pruning groyvth is thin and wea^ while in its total absence bushes fail to come away in 
the following growing season, branches die back and finally the bushes themselves die 
out completely. 

« 

. • The young leaves on a lea bush do not become fully efficient in manufacturing 

carbohydrates until they have attained maturity. In plucking bushes the growth of 
young ^oots must therefore take place at the expense of food manufactured by the 
perman4nt hiaturc leaves, bel^iw’ the plucking table. This maintenance leaf area is relative 
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tfl tM low ‘*>c pruning levels. Over plucking and plucking 

Measures to safeguard against depletion of reserves. 

both voune'aL“‘^>H“h“'“' main.ain good'hcal-h of ihe Tiushes - 

the Vowing ^aton ^ preserving adequate maintenance leaf area, especially during 

nr.r.r' i!?^?i!^ '"edium pruned without resting lor a minimum of ’ months 

dormant (ha "^'ch, should prclcrahlv be earned out towards the end of a 

I 4fu hi-i ^ ^^'*''“'■'•■’8 '''"1 -'0 ^-40 lbs. (13-6 IK-1 kilograms! N per acre 

(.404 hectare), before resting will be found l/ he bciiclicial. » ' 

3. Centering ol young plants should avoided during or immcdiutcly follow'iiig 
vigorous growth: it should bo done towards the end v>r a dormant (banji) 

ONcr-piucking and plucking lo u>o Uuv .i measure siuujld be avoided. 

5. Pests and diseases, which, are likely lo damage the leal area, should be Ck)ntrolled 
b\ adopting suitable control measures at the riehi linle. 

6. Pea suffering froni adverse climatic infhicnces such as hail, ih ought and sun- 
scorch should be lenicntlw treated. 


KIN(; HAKKI\(;. 

In il\e not loo distant past st^me estates used to ting- bark the main stem of young 
tea plants with the idea of inducing more shf)ot growth from below the barjeed ring. This 
IS considered to be a dangerous process. It not only fails to produce the desired clfccy 
but often kills the plants by cutting off the transference (^f reserves to the roots entirely. 
The ringed area also provides a place of entry, very close to the roots. \o wound ptKu- 
^llcs such as 1*01 ia hypohrunrten . Sfdi rophofua >tj^/fif>.v/><jro sp,, Svctrin sp. etc 

Ring barking of old shade trees is i ecu m mended as a measure ft»r depleting ihcir 
reserves before felling so that the rtiots might be easily invaded and disintcgratco 
saprophytic fungi in the soil. 

Caution. 

Tea plants must on no account be ring-barked. 


( ALLIS C;R()WI H. 

Callus growth is a natural priKcss which takes place as a result of wound snad^on 
the living parts of a plant It is an attempt on the part of the plant to repair the wound 
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by growing new cells from the adjoining uninjured tissues but in many cases the process 
goes much beyond the desired limit. Callus formation is then considered abnormal. 
Thus wc occasionally see on the tea stems burrs up to 6 inches (15 cm.) or more in dia- 
meter with an irregularly undulated surface or hard, smooth, roundish galls up to about 
a Toot (0’3 metre) in diameter while the stems themselves bearing these abnormal out- 
growths may be only an inch or two (2.5 or 5'0 cm.) in diameter. Such growths are 
believed to be the result of some irritation caused on the stem by insects or other agen- 
cies in the past. * 

hilling up of^ small cuts and bruises on the stems or covering up of pruning cuts 
of healthy lea bushes wiih^ reddish-brown growth which takes place from the edge of 
the damagpd area is a desirable healing process, 

Callus growth sometimes takes place also as a result of infection by parasites. 
Macrophoma theicola, Hypoxykm asarcocifs, Phomopsis sp, and Red rust are instances 
of this nature. Such wounds rarely heal^p, if at all, with the exception of Red rust, 
owing to the persistance of the organism inside the tissues. 

IVeatment. 

Abnormal outgrowths should be removed us soon as convenient. 

Healing of pruning cuts on thicker wood should be fa\oured by painting with 
Ir.dopaslc. 


When callus growth due lo fungal paiasilc>. ircatn^thl should be carried out 
according to the methods recommended under each individual disease. 


DEKK IKNCY DISEASES. 

t 

Growing plants require a balanced supply of mainly nitrogen, potash and phos- 
phorus tor their salislaclory growth. They also need a number of minerals such as 
iron, zinc, boron, manganese, sulphur, magnesium etc. in such minute quantities that 
ihdy are termed as trace elements. Absence or nonavailability of some such trace elc- 
ment/s in the soil often causes certain diseaseti symptoms such as yellowing (chlorosis) 
of the foliage, marginal necrosis, curling, mottling, stunted growth etc,, on many cul- 
tivated plants. Tea bushes in some other parts of the world have been reported to 
develop diseased symptoms in the absence of one or more of these important trace ele- 
ments. Here in North-east India symptoms somewhat similar to deficiency diseases 
arc produced on tea at certain times of the year either by climatic influences or by attacks 
of insects and microorganisms. These symptoms being iransilorv are not of much 
econoi'sic importance. 



61 


References. 


On ( I ) Seedling disea^n, i : , caused hs 

parasiijc diseases and damage. 


pafa>ne> nihci than 


tungi.l^i KpiphvJrs and ( 4 ) Son- 


IT. A. Memorandum No, In Notes on Stem IWascs of l ea in N I India, hs A I I uns6U. 
& K.C. Sarmah i 194" > 

IT. A. I E. Serial No :<6 under I 4 Hail damage on tea estates In \\M liloset. S K, 

A K,C. Sarmah 

1.1 A. T.F, Serial NiV (H) 1 under 14 nioughi, h\ }» M (..lyvei 

IT. A. T.E. Serial No, M !! under 14 I he puncniK*n and euic of Red lusl In K. C . Saimah 

A P.M. GUner, 


1.1 .A. T.E. Serial No t>4 I under I ' \ tol^ imu rol b\ K f ' Saiinah 

I.T.A, Serial No S umici 1.4. I ightn^^jl^s K <. Sarm.ih 

1.1 .A. I .1.. Serial No, 9^ under 1 ? Kev lot idenlitxMlum o( vomnioiui diseases ot siuing tea 

plants in pursers or licid hs K f' Sarmah 

I.T.A. I .F, Seri.il No. 101 uinlei I ^ “ n.tinpinji id! “ ilise.ise ol \oiing lea svedhngs bs 

K.C. Sarmah. 


I. r A. r.I . Serial No under I 4 Khu blight oi Maigmal ncvroMs, In K (. Sannah 
I.T.A, r F, Serial 119 under 1 ^ { i>Miii*l <>1 tliso.ises ol ^ teen I’rops h\ K I Saim.ib 

Tea Pests and Diseases md thetr C o'litiol hs I ll.nnsaonh, Hetlei. C ambiidgc { 19^J! j 



INDEX 


'Abandoned tea 

and blister blight : ... 35 

Acacif catechu (Khfiir) 

and broy^n rpot rot : 7 

stumps and root disease : ... 12 

Acacia icKJcularis 

and red rust : ... ... 45 

Adenanthera pavonim 

' and red rust : ... ... 45 
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C. theae) : 4. 33-34, 38 
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and Eoria hvpohrwwca 
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(jfomenKa cinf^uhifa) 5, 37, 39 
and rim blight : 51 

and waterlogging: . 56 
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20 , 22 
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and brown root rot : 7 
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and lichens : .. 49 

and velvet blight : ' .30 


Centrosema plumeiri 

and black rot : ... 34 

( ephaleuros ^Hnadticus see Red rust 

Charcoal stump rot {Usiulina umatv. , 
i sfulina deustai : 3. 6. 7-8. / 3. AV. 2(}. 2L 
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host o!' : ... ... 8 

C heeling 

and viiilet root rot : ... 14 

Cheshunt Ci>inpound 

and damping otV : ... 42 

Chlorosis 

and nm blight : ,,.51 

i aius decumana 

and charcoal stump rot ... 8 

( Uidospotmm sp. 

and nm blight : ... 51 

C leaning oii[ 

and black rot ; ... 33 

Cockchafer grubs : ... 46 


C ollar rot {l^htnuopsis sp.) . 41,42 

Collctot! ichum canulliae see Brown 
blight 

C ontrol of 

.hsihc/sf/n/a: ... ... M) 

4urii ularia auriculU: ... 29 

Black rot . 3^ 

Blister hiiglil : 36 

fiotryti.\ 37 

Brown blight ; 37 

Collar rot : , 41 
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red rust ; ., 48' 
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Circy blight ; .. . 37 

Lichen : * , .49 

Liverworts : . ; 49 

Macrophoma theicula : 29 

Mosses : . • , 49 

Sectria : ... 2^-25 

Pink disease . , 27 
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Poria hypobrunnea 


root disbise : 

... 16 

stem disease ; 

25-26 

Primary root diseases : 

10-13 

Raghumala ; 

46-47 

Red rust : 

45-46 

Sccon3ary root diseases : 

13 

Sooty moulcfs : .. 

3K 

Thorny bligl^ 


r4'6t .r ... 

... 16 

stem ; 

28 

Thread blight 


•* epiphytic ; 

27 

parasitic ; 

26 

Velvet blight : ... 

29-30 

'opper fungicide 


and bla^k rot : ... 

... 34 

and blister ^l,ighl : 

36 

and hail damage : 

... 55 

and Ncctriu : 

... 24 

and red rust ; 

... 45 

Jords of mycelium sec also Rlii/omorphs 

Ar miliaria niellea , 

21 

Fames lignosus : 

, 21 

homes lueUlus : ... 

. 21 

Helieobasidium rompat nmi : 

21 

Rosellinia spp : ... 

... 21 

ucium invisuni sec Black rot 


'orfi( timi salmonicolor ( Pellicularia 


icolor) see Pink disease 


' triieium thetw see Black rot 


rofalaria 


Vind red root rot : 

H 

roialaria anag\ro\^U'\ 


and black rot : .. 

. . . 34 

and Boirylis : 

. . 36 

and pink disease : 

... 27 

and ftd root rot ; 

8 

and red rust : 

45 

rofh^aria hrownei 


red rust : 

... 45 

rotplar'a gnihamiit/ut ‘ 


and vVdot root rot ; 

... 14 

)ada{^ sde Frythrimi sp 


hilhergik assamim 


n»id Macroplwnfa (lu ii oJa : 

. , 29 

and led rust : ... * 

... 45 


Dalhergia sissoo 

and brown root rot : ... 7 

Damping off of seedlings : 41-42 

Dendrophthoe sp. see Raghumala 


Derria robusla 

and brown root rot : ... 7 

and charcoal stump rot ; ... 8 
and red rust ; ... ... 45 

Slumps and root disease ; ... 12 

and violet root rot : ... 14 

1). D. T 

and rim blight : 51 , 52 

Debility (lack of reserves) : 5^59 

Deficiency diseases : ... 60 

Dcsnwdiuni gyraiJes 

and black ro» : ... ... 34 

and red rust : . . 45-46 

Diplodia disease {BotryoJipluiJiu thco- 
hromae}f 4, 5, 14-1 5» 20, 22 
following heal damage : ... 57 

Drainage 

and red rust : .. ... 45 

and violet root rot : .. 14 

Drou>,dil ; 55-56 

and rod rust : ... 44-45 

I:elworms. on lea : 3. 46 

i:r\(hrifUi sp. 

and black root rot ; ... 9 

and black rot ; . , . . 34 

and brown root rot : 7 

and violet root rot : ... 14 


iixohusUlium vixans sec Blister blight 

Facultative parasites : 2 

I lower disease of lea : ... 39 

homes iipplanaius see UanoJerma 

opplanatum 

homes lamaoensis sec Brown rbol rot 
homes lignosus : ... 4. 17, 19. 21 
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h(vn€S iucidus Ganoiiefmu lucidutu 

Fomes noxius see Fames hmaaensis 
«^nd brown root rot 

Fungi : ... ... .1. 2 

dissemination and mi>de of infection; 

Ganoderma applanaium {Fames 

appianaius) : 4. 17, 19. 22. 2.^ 

Oanoiierma iucidum (Fames lucidus) : 

4. 16-17, 19. 21. 23 

Ghoraneem see MeUa azetiameh 

Gliricidia sepium (GUriLidia nuicuhita) 


and bacterial disease : 

43 

and red rust : 

... 45 

and violet root rot : 

14 


Ghmerella eingu/ata . see C olleiinrirhum 
camelliae and Brown blight 

Ciold moht)r sec Poinciarw re^ia 


Green fly 


and brown blight ; 

... 37 

and rim blight : 

51-52 

control of : 

, . 51 

Gre vi/fca rohusra 

and black root rot : 

9 

(irey blight (Fcsialozzia flu i/c) 5 

.37, 39 

and rim blight : 

51 

and waterlogging : 

37. 56 

Hail ; 

54-55 

and brown & grey blight 

3"^ 

and Neclria 

24, 55 

and Poria : 

25 

Hard plucking sec a 1 st) o v e r 

plucking 

brown and grey blight : 

. 37 

Heat damage : 

56^57 

Hedcohasidium campactum sec 
root rot 

Purple 


Hibiscus sp. 

and brown root rot : ... 7 


Hidebound tea 

and lichens ... . 49 

Honey dew 

and sooiv moulds : . . .'S 

Horsc-hair Might {Sfaiasmitts 

equn rinis) : 49-5(1 

H>phac . 2 

HypoxyUm see laii) root rc-*. 


//i<%o/cr(/ dosua 

and black root rot 9 

and red rust . 45 

fndij^ofera uysmonii, V** 

and red rusi ^5 

Indopasie 

and branch canker ; 26 

and Nvenia : ... 24 

ii^jd iliorny blight ; * 2S 

Iodine lest 

and siirrd) rescrscs in rrun ; 5S 
Irpc\ ifoinuns , ... ... 19 


Jahaphul sec H Humus sp. 

Jassids see (ireen lly 

Jew’s ear tungus sec AuyhpimUi (turicula 

KeV 

comtnonci root diseases of lea ,*^17 
external ap|>eartmce of hushes in 
the field : 18 

external appearance of surface of 
roots when bush is d^g out ;2(^^ 
indications on the collar region : 

,18-20. 


indications when the bark is peeled 
away from root : ' 21-22 

indications when a cut is made 
mlo the root : - 2-7-23 

leaf diseases : .. 38-3^ 

stem diseases ; .V)'31 


Khair see Acacia catechu 
Koroi sec Aihizzia pmcera 



66 


Lafoensia , vandetliana 

and charcoal slump rot : % 


Lcnticels, enlarged : 13, 20, 56 

and waterlogging : ... 56 


Lichens : 

• 


Lighring: ... 

OP 'Mb 

3, IH, 22, 54 

Lime sulphur 


and lichen% : 

... 49 

and mites : ... 

52 

and sooty moulds : 

... 38 

and velvet blights ; 

... 30 

! 

l.ircrworts ; 

... 49 


l.^r.'j>corn larvae ; 46 

Loranthus see Raghumala 

Malrophoma theuoUt ( Physalosp 'nt nc^- 


lead) : 5, 9. 28-;i9, 3 

1 

and drought : 

... 55 

and hail damage : 

... 55 

and heat damage : 

... 57 

and ring barking : 

... 59 

and sun-scorch : 

... 53 

hosts of : 

... 29 

MaPrrfyhofuinu phoscoH >ce 

Rhizoctonia 

hatatirofa 


Man^ifcra indh a (Mango) 


and hlack root rot : 

9 

■Mango see Mtm^iUra indica 


Manuring 


and lAil damage : 

... 55 

and injury : 

... 57 

and lightning : ... 

... 54 

and red rust : . 

. 45 

and rim blight : 

51-52 

and wet soil : 

... 14 


SUtrasmius aft/icrinis sec Horse-hair blight 



M‘.(gina( necrosis see Rim bhghi 


Medium pruning 

^6 

and blister blight : 

and Nectria : 

. 25 

and Poria : ... ^ 

25-26 

and sun-scorch : 

53-54 

Melia azedarach (Ghora neem) 


and brown root rot : 

... 7 


\1e$ua ferrea see Nahor 

MiUenia dura and Macrophoma iheu ola :29 

Mosses ; 


.Mycelium : ... 

2 

Nahor 

f 

and brown root rot : 

... 7 

stumps and root disease 

... 12 

Aet/r/rt 

4.24-25,30 

and hail danvige ; 

... 55 

and ring barking : 

... 5<l 

and sun-scorch : 

... 53 

SertrUt cmmih^inu : 

4, 24 

Svetfia tychrolvuca : 

25 

Nematodes : see cclworm^ 


()\4r plucking see hard pluck in e and 

[iebility : 

... 59 

Ovicide 


and lichens : 

... 49 

and .\lt trill : 

.. 24 

and sooty moulds : 

... 38 

and \cKct blieht : 

... 30 


Parasites : 1.2 

Pi’/iicularia sa/nianiioior see Pink disease 

Pcrithccia ; 24 

Pvstahzzia thvac see Grey hliglu 

Phomopsis sp. see Collar rot 

Physaiospora neiiU'cio see M acrophom,’ 
theiiola 

Pink disease : 


4. 27 
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Poetihi'oris hfus sec Td8 seed bug 

Pomciana regiu (Uold mohor) 

root diseases : . 

sej^ling discises : 
stem <nscases : ... 

\irus diseas^i : ... 

... 23 

60-61 
... 32 
60-61 


and brown root rot : ... 7 Rhizo< tonta : 


Pomelo see Ci(rus decumano 

Poria hypohrunnea : 4, 16, 19, 20, 21, 22 


25, 26, 29. 30. 32 
and hail damage ; . 55 

and heat damage : . 57 

and ring barking : . , 59 

and infection of rooi> : ... 16 

and infection of stems : 25, 26 

and sun-scorch : 53 


Poria hypidaferifia see Red root rol 

Pr io tj^ipis cyt isoides 

and red rust : ... .45 

ind violet rot : 14 

‘ Purple root rot {Helicohasidiutti 

(ompaciu/fi) : 4. 10. IX. 

19, 

Pycnidia ; ... ... ... 2X 

Raghumala l.oriWfht4\ or Drndrophfhoc 
sp. 

Ram 

and Min-Ncorch : 5. 


PhinH iomo haiuiu tda .vcc Maaophofftitut 
phasvoli Jlso ; 4, 15. 23 

Rhi/oniorphs sec cords ot mycelium also 
and vioTct root rot ; ... 14 

Kim blight (Marginal necrosis) : 3, 51-52 

Ring barking : ... ■■ 59 

RtH>t disease coiuri>l : scc’undci conafx>l 

arcuaia see under black /^'^*^ rdi 

Sal see Sfutft a rohuMo 

Saproph*ie\; 2 

Sau sec AHhizzia ibinensis and A. .v;//>w/u(j^ 


Scale insects ; 29. 30 

and sooty moulds : 38 

and velvet blight : . . 2*' 

Sclcrotia .. ■ 2 

and black rol fungi : 33 


Sclcrotiniaccac sec Mower disease of le;V 


flats : ... ... ••• 

Red root rot {Pinm hvpohnvriiia) 4, 
^ 8, 18. 20, 21 
hosts of : ... ^ 


Seed banes 

d raghumala : 

Secdlingy 

and sun-scorch : ... 52 


Red rust {CepbuUious parasiticus): 3, 

44-46 

and callus growth : .. 

and drought ; 45. 55 

and waterlogging : ... 5b 

epiphytic and lichenous forms : 48 

hosts of : - . 45 
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red rust : 60-61 
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and brown root rot : 7 
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SeptohasidiuftJ pilosum : , 


Seniohasidium spp. sec Velvet WligTlls 
also : ... ... 29 

Si’ptohasidium theac : ... 29 
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Septohasi{fium tuherculatum : 

... 29 

Shade trees ^ also under 

different 

species of shade trees 
and root disease : 

12 

and wet soil : .. 

. . 14 

Shorca robust a 


and brown root rot : 

... 7 

and chrrcoa! slump rot : 

... 8 

stumps and root disease 

... 12 

Simul see Bombax malaharicum 


.Sissoo sec^ 'yalhcr)^ia \is\<U} 


SqU 


and drought : 

... 55 

,v. and red rust ; ... 

44-45 

Soil water 


aiid violet root rot : 

1.3-14 

Sonaru see Cassia fist alt 


.sooty moulds : 

5. 38. 39 

Sphaerostilhc repens see Violet 

rocn rot 

Spdrangia 


'•* ‘*d nist : 

... 44 
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Styhsanthes y^ryanensis : 


and black rot : ... 

... 34 

Sun-scorch : 

52-54 
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53-54 

on leaves : 

52-53 

on n^scry seedlings ; 

... 52 

on pruned bushes : 

53, 54 

on young plants : 

... 52 


sp, 

’and black tool rot : ... 9 
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4. 8. 9-10, 19, 22 
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Jkid itbacteria : ... 43 
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following ring barking 

... 59 

following sun-scorch : 

... 53 
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26-27 31 

parasitic : 

26. 31 

Thrips 

and rim blight : 
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control of : 
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hosts of : 
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predisposing causes of 
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